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A New Shaper. 


We illustrate by means of the 
accompanying engravings a shaper, 
in which, as will be seen, there is 
quite a radical departure from the 
usual construction in such ma- 
chines. 


It is thought by many mechanics 


that the modern shaper has been 
extended in stroke far beyond its 
limit of real usefulness, when it is 
considered that we have the planer 
for use on the larger and heavier 
work. One of the reasons for this 
is, that for the long strokes, a ram is 
required which extends for a con- 
siderable distance beyond its sup- 
port at the rear, and for the shorter 
work, whieh usually constitutes the 
majority of the work done on the 
machine, receives no wear, so that, 
when the longest possible stroke is 
occasionally taken, it is not a 
straight-line motion, as it should be. 

It is the object of the present 
design to overcome this difficulty 
by extending the support or slide 
for the ram out over the table, so 
that it is supported clear ont to the 
end at any length of stroke, and, 
making the slide longer than the 
ram, provide for such a distribution 
of the wear on both, that the align- 
ment shall be much better pre- 
served. This necessitates putting 
the cutting head at one side of the 
slide, as shown by the front view, 
page 2, the rack being placed on a 
line between the slide and the head. 

This construction has led also to 
a change in the arrangement of the 
screw and handle for the down feed, 
since it is evident that when the 
head is swung over toward the slide 
to plane down at an angle, the 
handle would be interfered with. It 
is consequently placed permanently 
af the left, and to the rear of the 
head, being connected to the nut of 
the down feed screw by means of 
the bevel gears seen, one of which 
is on a shaft which passes through 
the center upon which the head 
swivels. 

The mechanism for reversing the 
motion of the ram is the same as 
that usually employed on planers, 
z. e., there are two belts which are 
shifted, and the reverse motion may 
be of any proportion to the forward 
or cutting speed, depending on the 
proportions of pulleys put upon the 
countershaft. These are made to 
give a return of 3 to 1 or 4 tol, as 
may be desired. 

The screw which raises the table 
is placed just outside the center of 
gravity of the knee, and there is a 
vertical adjustment of 16°. The 
ram is 84” long; the slide 44” ; total 
length of table is 40’, with a bearing 
of 26’ on the knee; the planed 
surface on the table is 24” square. 

The feed is positive, and is releas- 
ed as soon as the feed has taken 
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stroke can be readily changed from 
13" to 28" by moving the dogs, and 
these dogs automatically fasten 
themselves in position without the 
necessity for tightening a screw. 
The machine weighs, complete, 
about 3,500 lbs. It is built by the 
Fox Machine Co., Grand Rapids, 
Mich. 
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Standard Measurements in Ma- 
chine Construction.* 


By Frep J. MILLER. 


Different people have widely 
different ideas as to what constitutes 
an inch, a foot, or a yard. If you 
ask the average man what a yard is, 
he will say ‘“‘it is three feet, to be 
sure.” Ask him what a foot is, and 
he will say, ‘‘ 12 inches, of course.” 
Ask him what an inch is, and he 
will either say ‘‘it is one-twelfth of 
a foot,” or, acknowledging the 
truth, admit that he don’t know. 

Many a lady firmly believes that a 
yard of cloth is measured by the 
distance from the tip of her nose to 
the end of her outstretched fingers, 
and I have noticed that variations 
in the lengths of arms or of noses 
seem to have very little influence 
upon this belief. 

The dapper dry goods clerk who 
presides at the dress goods counter 
always believes that he knows just 
whata yard is. And why shouldn’t 
he? Isn’t he measuring yards all 
day and every day? But his idea 
of a yard is that it is the distance 
between certain brass headed tacks 
driven into a counter, and, running 
the cloth between his fingers and 
tuumbs, and placing the latter upon 
the brass tack heads, he is ready to 
affirm, with a confidence wholly 
sublime, that he has measured pre- 
cisely a yard. He does not really 
know just what a yard is, and, of 
course, ninety-nine-hundredths of 
his customers are equally in the 
dark on this point. In one sense, it 
may be said that no one really 
knows what a yard is, for its length 
is arbitrary, and is not based upon 
any natural standard whatever. 

In earlier times, when people first 
began to feel the necessity for hav- 
ing something in the way of stand- 
ards of length, they adopted such 
natural standards as seemed most 
convenient or best adapted to their 
needs, and there was thus a time 
when ‘thirty-six barley corns, 
round and dry, placed end to end,” 
made one foot, while at other times 
and places the arm of aking, ora 
human foot, became the standard 
of length—standards which, while 
they were good enough for the sim- 
ple requirements of those days, 
would be utterly unsuited to the 
needs of our modern mechanics, 
many of whom work to one-quarter 
of a thousandth of an inch regular- 
ly, and think nothing of it, while, 
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when occasion demands it, tool makers and | 
others work within very much smaller limits | 
than this, as I shall presently demonstrate | 
to you. | 

It has been proven by comparisons of | 
measurements made at different times, that, 
before the present precise and _ scientific | 
methods of preserving and comparing stand- 
ards were brought into use, there was 
usually a gradual change in the actual 
length of standards, the general tendency 
having been to lengthen. Such movements 
have, of course, been slow, requiring some 
thousands of years to lengthen the Egyptian 
cubit ;45 part of itself, while the English | 
mile, in four centuries, lengthened about | 
x0 OF itself. 

It is, of course, evident that for the needs 
of our time there must be, somewhere, a 
standard of length which is, and which will 
probably continue to be, invariable; and 
which is so formed and arranged that differ- | 
ent measurements of it, made at different 
times, or by differcnt persons, will give the 
same results, or results so nearly alike as to 
be within the limit of variation allowable in 
the finest work executed by the most skill- 
ful mechanics of our day; a limit of varia- 
tion which, as I shal] show, is a very minute 
one. 

If in any way an authorized or agreed 
upon standard of length should be lost or 
destroyed, it is readily seen that its exact 
restoration might be a matter of the greatest 
importance, and it is therefore natural, per- 
haps, that men should have devoted some 
attention to the determination of what have 
been called natural standards of length, 
which, it was presumed, would remain un- 
changed, and would always give the same 
values when comparisons were made 
with them. The bariey corns, the king’s 
arm, and the human foot were early 
natural standards which men soon learn- 
ed would not answer, not only because 
the actual length of these would inevit- 
ably vary, but because, even supposing 
that no such variation took place, it 
would be morally certain that no two 
persons would agrce upon the precise length 
of such standards within the limits required. 

Other natural standards of a much higher | 
degree of scientific and practical value have 
been made use of, among these being a 
pendulum, which, in a certain latitude at 
the sea level, in a vacuum would vibrate in | 
a certain time, or swing from side to side a} 
certain number of times within a certain 
period of time. This, to judge from what 
we know of pendulums, promised to be a 
very precise method of originating or re- 
storing a standard of length, for we know 
that, under proper conditions, pendulum 
will swing at a rate bearing a fixed and in 
variable relation to their length, measured 
from their center of gravity tothe point 
upon which they swing. But the main diffi- | 
culty was found to be in determining pre- 
cisely what this length was, and different 
measurements of it varied from each other so 
much as to show that the pendulum must be | 
abandoned for that purpose. | 

The French government, in proposing to | 
furnish to the world a universal standard of 
measurement, proposed to base this upon a) 
natural standard, and with that object in | 
view measured, by the methods of the as- | 
tronomer, the length of that part of the| 
meridian of the earth passing through Paris | 
and extending from the equator to the pole. | 
The ten-millionth part of this observed | 
length was taken as the meter, and it was | 
thought that, should all the standards of | 
length in the world be lost or destroyed, | 
they could be restored by again measuring | 
this quadrant of the earth. This was estab- 
lished in 1799. It has since been demon- 
strated that there was an error in the mea- 
surement of about one in 4,000, or, in other | 
words, that in a length of 4,000 inches there 
would be an error of 1”, or, that in a length | 
of one inch there would be an error of go55''— | 
an error which is entirely inadmissible for 
present day requirements, because far great- 
er than the limit of variation allowed by 
our best mechanics when doing their best 








work. 
These and other failures to establish natu- 


ral standards of length—none of which fail- | 


ures, however, so far as known, are to be 


attributed to this country, for the reason that | 


no attempts have been made here in that di- 


rection—have led finally to the entire aban- | 


donment of natural standards, and to-day, 
in all civilized countries, the authorized 
standards of length are defined on metal 
bars, the ultimate basis of our standard be- 
ing the British Standard Yard, the length of 
which can be defined only by saying that it 


is the distance between two parallel lines | 


ruled on gold studs sunk in a bar of bronze, 
this length being taken when the bar is ata 
temperature of 62° F. 

The bronze of which this bar is made is 
of the composition known as Baily’s metal, 
which is 16 parts copper, 24 parts tin, and 
1 part zinc. The bar is 38” long, 1” deep, 
and 1 inch wide, the polished surfaces of 
the gold plugs upon which the lines are 
ruled being at a depth of one-half inch from 
the upper surface of the bar, in order that 
they may not be affected by the bending of 
the bar by its own weight. The lines are 
exceedingly fine ones, scarcely visible to the 


the bar just described, which is known as | the same extent by any change of tempera 


the Imperial Yard No.1. From this bar a 


number of similar bars have been made and | 


| presented to various countries—one of these 
’ 


sented to this country in 1856. 

It is not found possible in practice to 
make copies so exact that variations from 
standard cannot be detected by the highly 
refined methods used, and instead of stating 
at the time the actual variation of Bronze 
11, it was stated to be standard at 61.79° F. 
Subsequent investigations have shown that 
it is probably a fraction shorter than stand- 
ard at 62° F., the probable variation being 
from 22 to 88 millionths of an inch. Ad- 
mitting the greater variation, and supposing 
|it to be uncorrected, our inch would vary 


from that of Great Britain by about .0,000,- | 
| 025", an amount far too small to be of any | 
| importance, and really about eight times | 
|smaller than can be certainly measured by | 


‘the best measuring machine or comparator 
| used for the production of standard gauges 

for shop use. 
It should be observed here that this prin- 


known as ‘‘Bronze 11,” having been pre-| 
’ 5 


ture which may take place. 

But the end measure pieces, graduated 
rules, plug and ring gauges, calipers, etc 
used by machinists, are almost, if not quit: 
universally made of steel, and it is ther 
fore necessary that, at some stage in th 
proceedings, standards of steel should }b 
compared with the bronze bars previous) 
referred to. -On account of the difficulty i: 
overcoming the effects of changes in ten 
perature, it is necessary, for commercia 
reasons, as well as important for mechanic: 
reasons, that this comparison betwee: 
bronze bars and steel bars should not b 
continually made, byt that a steel referenc; 
bar should be provided, which, when once 
| graduated, and carefully compared wit! 
the bronze standards, should thereafter b; 
used in the production of standard tools of 
steel, so that in those comparisons, which 
|are constantly being made, and which, for 
| commercial reasons, must be made with 
| comparative rapidity, the co efficient of ex- 
pansion should be the same throughout. 

For this reason I believe'most measuring 


naked eye, and comparisons are made by |ciple of the employment of ruled lines on | ™achines now in use for the production o! 
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means of microscopes having micrometer at- 
tachments by which very minute variations 
are readily determined and measured. The 
bar is, of course, very carefully kept in a 
place specially prepared for it in the Stand- 
ards office, and is surrounded with every 
means known to science to protect it from 
injury or loss, and to enable exact com- 
parisons to be made between it and other 
bars when necessary. 

One of the traits which distinguishes man 
from other animals is his inclination to trade 
—an inclination which leads to an exchange 
of values, when, and only when, both par- 
ties to the trade receive benefit from it. 
This natural and proper desire to trade for 
mutual advantage recognizes no political 
boundaries, and has been in the past, as it 
is to-day, the chief means for the spread of 
civilization over the world. When men 
trade it is convenient, if not vitally import- 
ant in many cases, that their standards of 


measurement and of weight shall agree, and | 


thus the dissemination of standards of 
length has followed pretty closely the lines 
of trade. Seventeen, possibly more, nations 


derive their standard from the International | 


Metric Bureau at Paris. Other countries 


take their standard from England, and from 
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metal bars has been found in practice to be 
the best for reference standards, for the 
reason that, with proper facilities in the 
way of microscopes, etc., the position of 
lines on a bar can be determined with the 
greatest precision, and, above all, that the 
use of these lines does not in the least 
|change the standard in any way, as would 
necessarily be the case with end measure 
pieces, which, every time they are used, are 
necessarily subjected to some wear, their 
length being thereby reduced. And it of 
course follows that even proper and legiti- 
mate use of such standards eventually re- 
sults in their being .so appreciably reduced 
in length as to make them entirely useless. 

The question of temperature is an im- 
portant one in making comparisons of 
length, since a very slight difference of 
temperature between two bars at the time 
of comparison would entirely vitiate the 
accuracy of the work, and it is difficult to 
prevent the heat radiated from the body of 
the observer from affecting a bar to some 
extent at least. For this reason it is im- 
portant that standard bars should be made 
of the same metal or alloy, in order that 
| they may have the same coefficient of ex- 
| pansion, or, in other words, be affected to 





| 


|standard gauges make use of steel bars 
|though the machine used by the Pratt « 
| Whitney Co. at least is so arranged that any 
| bar may readily be used, since it is only 
| necessary to lay the bar to be used upon 
suitable supports provided for that purpose, 
so that its graduated surface comes within 
{the focus of microscopes fitted with mi 
'crometer eye-pieces for reading the gradu 
ations. 

A detailed and technical description of 
the method by which a tempered steel bai 
six inches in length was graduated by lines 

drawn by a diamond, and these lines 


em §COMpared with ‘‘Bronze 11,” would re- 


quire much more time than can be given 
to it this evening, and it is perhaps 
sufficient to say that it was done in this 
‘ase by Professor William A. Rogers and 
Mr. George M. Bond, M. E., making use 
of every possible refinement, and that 
there can be no reasonable doubt that its 
graduations are so very close to those of 
the Imperial Yard No. 1 that the error, if 
theie be any, is so small as to be of no prac 
tical importance whatever, being, in fact 
probably not over 5-millionths of an inch 
at 62°. 

The machine in which this baris used is 

known as the Rogers-Bond Universal Com- 
parator. One of the most commendable 
| things in connection with this machine is 
| that there is not the least attempt to throw 
| any mystery about either its construction or 
| operation. 

It is fully described and illustrated in a 
book published by its owners, the Pratt & 
Whitney Co., and any visitor to their works 
who desires to see the machine can do so, 

‘and can see it operated, and, if qualified, 
| even operate it himself, and thus all who are 
interested in the subject of standard or pre- 
cise measurements have full opportunities 
for judging for themselves as to the proba- 
|ble degree of accuracy attained. The 
method of comparing the standard ruled 
bars used in connection with the machine is 
also fully described, and the results of ob- 
servations given in detail in the same book, 
“Standards of Length and their Practica! 
Application.” 

A detailed description of the machine is 
of course, impracticable at this time, and | 
will content myself by saying simply that 
one of its features—that which the machin 
ist would be apt to ccnsider its most im 
portant one, perhaps, may be said to be a 
valiper, in which two hardened, ground and 
lapped surfaces of steel are brought togethe: 
by the movement of a plunger, to which is 
attached a rod with a knob at the end; in 
terposed between this rod and the plunge! 
being a spiral spring, which, in making ob- 
servations, is always compressed to nearly 
the same degree, in order to get uniform con 
tact. Attached to the plunger isa_ plate, 


upon which is drawn a very fine line—a line 


which is, in fact, about g5i55 of an inch in 
width. Two microscopes are mounted upon 
a sliding carriage, these microscopes being 
of sufficient power to magrifyabout 150 di 
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ameters. They are both fitted with microm- 
eter eye-pieces, by means of which the 
line to be observed by them is seen between 
what appear to be two other fine lines, one 
on either side; these lines being really pieces 
of spider’s web which are attached to a slide 
moved through a short distance by a very 
fine screw, having micrometer graduations 
by which variations are read to about ggj50 
of an inch, 

In measuring, these contact surfaces are 
vrought together, and the carriage is then 
moved until one microscope is over the ini- 
tial line of the standard steel bar before re- 
ferred to, while the other is over the line 
drawn upon the plate attached to the steel 
plunger. Now a piece to be measured 
being inserted between the contact points, 
and the carriage moved along until the sec- 
ond microscope is again centered over the 
line drawn upon the plate attached to the 
plunger, the other microscope will have 
moved over the standard bar a distance just 
equal to the diameter or length of the piece 
being measured, and this diameter or length 
is therefore indicated in terms of the steel 
bar divisions. 

There are among my hearers some, no 
doubt, who are unfamiliar with such small 
magnitudes as those I am dealing with, and 
in order to render this talk more interesting 
to them, I should perhaps try to give them 
some idea of what zgij55 part of an inch 
means. 

The expression ‘“‘ hair splittines” was 
formerly, and is now, sometimes used to 
designate people or mechanics who are sup- 
posed to be superfine, and who are not satis- 
fied with working close enough, but must 
work finer, and, in fact, unnecessarily fine. 
But to-day? in the finer grades of work, 
working no closer than to a hair would not 
do at all, and as a matter of fact a hair 
must be split and re-split many times before 
it becomes fine enough to be commensurate 
with the degree of accuracy attained. Some 
persons are much more “ fine-haired” than 
others, but the hairs from my own head, 
which are probably about the average in 
fineness, are something more than .002" 
diameter. 

Now I have here a plug and aring gauge 
made by the Brown & Sharpe Mfg. Co. 
They are of hardened steel ground and lapped 
very smooth and true, and, as yousee, they fit 
each other very nicely; there is absolutely no 
play or looseness, yet when properly oiled 
and put together the plug slides freely 
through the ring, as yousee. Yet the fit is 
really very close—so close, in fact, that 
upon being allowed to rest for a moment 
they stick together, as you now see them, 
so that Iam unable to separate them, even 
by the exertion of my full strength, and 
what appears to be violence must be used 
in forcing the ring off the plug; 7. ¢., they 
must be hammered apart, and for that pur- 
pose I use this block of wood having a hole 
bored through it, and a rawhide faced ham- 
mer. This sticking is explained upon the 
supposition that when motion stops the 
ultimate particles of oil become flattened 
by the pressure, and thus no longer consti- 
tute what may be called a ball bearing, as 
they do while in a spherical state. 


Now I have here another plug gauge 
which is just .001" smaller in diameter ; 


upon inserting it in the ring, it is seen to} 


be quite loose, and the ‘‘ shake,” as we call 
it, is quite perceptible. Most any machin- 
ist unaccustomed to micrometer  meas- 
urements would say that it was pretty 
loose—-;y’ anyhow, and it is at once seen 
that any good machinist can work with ordi- 
nary spring or hinged calipers closer than 
.001". Yet to go into the space between 
this plug and ring, an ordinary hair would 
literally have to be split, for the simple rea 
son that its diameter is more than twice the 
size of the space between the plug and ring. 


This snap gauge is just the size of the| 


ring ; any machinist would pronounce the 
job spoiled which was ground or turned as 
loose as that is; yet it isonly .001". or half a 
hair loose. 

But we talk of gojo9 Of an inch, 


then we mean a limit much below what is 


when 


usual in machine work, and our bair would 
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equal it in fineness. 

Yet no one who examines into the matter 
“an doubt, I think, that such magnitudes 
are readily measured on the Rogers—Bond 
machine. A committee of the American 
Society of Mechanical Engineers, appointed 
to consider the subject of standards and 
gauges, after an examination of this ma- 
chine made a report at a meeting of the 
society held in this city, in which, after 
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PoINntTs OBTAINED FROM A MACHINE SuHop. 


describing the machine and its operation, 
they said: 
racy of setting to a single line on a ruled 


—most of whom were quite inexperienced 
in the use of the microscope—showed be- 
tween the highest and lowest of eighteen 
readings a difference of 5.5 divisions, a quan- 
tity less than ;5$99 of an inch, while the 
average of the eighteen readings differed 
from the average readings of Mr. Bond by 
four-tenths of one division, or about 
of an inch.” 


1 
150060 


(To be Continued.) 
——_eq>e—____—_ 
A New Twist Drill Grinder. 


The advantages of twist drill grinding 
machines, and the use of them, over hand 
grinding, are now so well understood that it 
is almost unnecessary to refer to them; but 
there are many shops in which, while it is 
recognized that such grinders are a necessity 
where the best results are looked for with the 
larger sizes of twist drills, thisis not thought 
to be the case with the smaller sizes. 

And it is true that there is less difficulty 
usually in getting a reasonably satisfactory 
performance from a hand ground drill of 
small size than frem one of larger 
diameter; but this does not do away 
with the fact that where small holes 
are wanted to be true to size, smooth 
and generally well drilled, and where 
the best possible cutting action is 
wanted with the 
greatest possible econ- 
omy in the use of small 
drills, a machine of 
some kind is one of the 
requirements. 


We illustrate with 
this a machine which 
has been designed 


especially for smal] 
drills. The shank of 
the drill is held in a 
female center, while the point is held upon 
a rest which is made of sheet steel and so 
formed that it enters the groove on the 
lower side. In the opposite groove fits 
another piece made of sheet-steel, which 
is held down to the drill by a spring and 





is released by the pressure of the thumb. 


| These two pieces, acting together, bring 
| the lips of the drill successively into prop- 
| er position to be ground, and the entire 
| holding device is then swung upon an axis 
| wnten is at the side of the drill, and at an 
langle to it so that the resulting motion 


|gives the proper angles to the cutting 
| edges and the proper clearance. 

| All necessary adjustments of the drill with 
|respect to the wheel can be made after it is 
| clamped in place, and, in grinding, the entire 
| drill-stpporting device can be swung across 
\the side of the wheel upon the axis below, 
| which is parallel to the wheel arbor, thus 
avoiding grooving of the wheel and securing 
la straight lip. The machine, as shown, is 
| intended to be turned by hand, but they are 
| made to be driven by power or by hand, as 
| may be preferred, by Mr. Thomas Hall, 853 
Broadway, New York. 





have to be split, not once, but 120 times, to 


‘““A test to determine the accu- | 


bar, made by six members of this committee | 
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Points Obtained from a Machine Shop 
in Hartford. 


By JARNO., 


The first look at a pair of templates, upon 
| trying them together, sometimes conveys an 
| exaggerated impression of their inaccura- 
‘cies. We have just had a question as to the 
| amount of inaccuracy in a pair of templates. 
| This leads me to speak of the following 
| principle: Twotemplates, each having the 
same variation in both directions from a 
given outline, may, when placed together, 
| high points touching, have open spaces at 
‘low points equal to four times, or even 


| 


| ° . . . 
| eight times the variation. For example, two 


templates that at any pointdo not vary more 
than asixteenth inch from a given outline, 
may be placed together upon their high 
points, and have spaces at other points a 
quarter inch, or even a half inch wide. 
Thus, in Fig. 4, lettwo templates 4 and X 
|be cut to vary not more than a sixteenth 
inch from the given lines ( D and FF. An 
inspection will show that while A touches 
X at two high points in each, there isa 
quarter inch space at (. Now if we rock one 
/template upon the other until they touch at 
their ends ¢ and ¢c, Fig. 5, we shall have a 
| space atga half inch wide. Of course the 
same proportion holds for any amount, and 
it is when the variation is so small as one 
one-thousandth of an inch that we are likely 
to have exaggerated impressions of the in- 
accuracy. 

The variation from thelines ¢ d and ef, 
Fig. 5, remaining the same, the shorter the 
distance from the point 2 to the end e, the 
wider will be the space at g. If the tem- 
plates are not much curved, a misleading ex- 
aggeration is not likely to come in this way; 
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but when they are curved as much as those 
in Fig. 6, one template, as P, in closing up a 
space as ” 9, can swing through a greater 
distance than n 0, and, in consequence, the 
inaccuracy can appear still more exagger- 
ated. Thus, let the required outline be 
‘along the dotted line JS, and let the tem- 
plates vary from it, one to/ 7”, and the other 
to Jo. Now the greater distance between 
| the templatesis x 0, the sum of thetwo vari- 
| ations ; but in rocking P upon Y, at the 
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A New Twist DRILL GRINDER. 


points J A, the point that reaches 0 is not n, 
but 7, and the angular movement of P is not 
indicated by ” 0, but by/ 0, which is longer 
than the width of the space at » 0. The open 
space no, Fig. 6, has been closed in Fig. 7, 
and in its stead we have the wider space L 
O. Theare LZ Ois of the same number of 
degrees as / 0 in Fig. 6. 

In turning pieces in a lathe, time can be 
saved by having a stop to run the carriage 
against, and turn each piece at only one 


place before changing the stop. The stop 





3 


can then be changed, and each piece turned 
at another place. In order to do this it may 
not be necessary to have the shafts exactly 
the same length, but their center holes 
should be countersunk to a stop, so that, 
when any piece is put in the lathe, the dis 
tance between the head-stock center and the 
tail-stock center will remain the same. This 
brings the shafts the same length between 
shoulders ; if the lengths of the shafts vary, 
the variation is in the first turned place at 
the ends, which is usually either for a bear 
ing or for a thread, and can be allowed to 
vary. 

Order is one of machine shops’ laws. The 
manner of a shop’s carrying it out is one 
measure of success. As a help to having 
tools returned to their places, we put marks 
upon the tools themselves to indicate the 
places where they are kept. It is quite as 
important to have tools indicate their places 
as it is to have places indicate their tools. 
We, of course, have a in which we 
keep a list of tools, their uses and their 
places, so that we can find any tool in the 
tool room if we know its name. When it is 
found, we do not have to refer to the list in 
order to return, I treat tools the same as I 
did my dog when I gave him a collar to tell 
his residence. 


book 
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The Scope of Municipal Undertakings. 


A committee of the Boston Merchants 
Association has recently made a report upon 
the local transportation problem of that 
city, in which the principle contended for by 
The Engineering Record has been recognized 
—namely, that the construction of a rapid 
transit readway in an old and densely popu- 
lated city, with heavy buildings and high 
land values, can be dealt with fully, ade- 
quately and economically only by the mu- 
nicipality itself. The recommendations of 
the committee, headed by Hon. Jonathan A, 
Lane, favored the construction of a tunnel 
road through the most crowded and valua- 
ble part of the city, but insisted that the 
work should be done by the city with a 
view tothe serving of the general public, 
rather than to the accommodation of the ex- 
isting railways with which connection would 
be made. This view, while apparently a 
surprise to some of the sentiment of Boston 
as reflected in its daily press, must be con 
sidered as embodying the only logical con 
clusion which a close study of the premises 
will justify. Equally with the provision of 
an adequate water supply and means for the 
disposal of sewage, the creation of an ample 
avenue of travel for the accommodation of 
the swift tide of popuJation surging through 
and across large cities is a legitimate matter 
of public undertaking, especially as in the 
case under consideration, where heavy ex- 
penditure must be incurred with the pros- 
pect of returns not in the immediate future. 
It should not be necessary to point out the 
necessity of keeping such an important un 
dertuking as an urban rapid transit road, 
like the one under consideration, out of the 
domain of politics and reckless speculation; 
the country is filled, though, with examples 
of important public works built by commis 
sions of public-spirited citizens, whose un 
dertakings have been alike a credit to them 
selves and to the communities they have 
been called to serve.—Hnginecring Record. 

- S 

We have received the new catalogue of 
the Case School of Applied 
Cleveland, Ohio. This is a school which is 
doing a good work for the youth of Cleve- 
land, and the catalogue shows it to be in 
food condition, and under the management 
of men who will be very apt to see that it 
remains in good condition. 


Science, of 


The courses of 
instruction are of a very practical nature, 
and well calculated to help young men 
along in preparation for life’s work. 
a 

Insurance companies put exorbitant rates 
on the The 
holding up of trains, and the targets tbat 
express make for the fellews 
who hold them up, has come to be an item 


lives of express messengers. 


messengers 


in the business of insurance that the com- 


panies are bound to take account of. 
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Improved Packing Extractor. 

An improved packing extractor, adapted 
to all kinds of stuffing boxes, 
the accompanying illustrations. It is de- 
signed to facilitate the extraction of worn- 
out packings without injury to the stuffing 
box, gland or rod. 


is shown in 


This extractor consists simply of a bush- 


ing A, screwed into the stuffing box D, as | 


shown in Fig. 1. The bushing A is made 
in two sections, the joint running longi- 
tudinally, as shown in Fig. 2. The tongues 
B on one section fit nicely in corresponding 
grooves in the other one, so as to prevent 
any longitudinal displacement. When the 
two sections are put together, they form a 
complete receptacle for the packing, which 
is pressed against the rod G in the usual 
manner by means of a gland and cap K. 
The outer end // of the bushing is made 
hexagonal or square, so that a wrench can 
be easily applied for screwing the bushing 
in or out of the stuffing box. The ring J, 
placed in the annular groove in this end of 
the bushing, is for the purpose of holding it 
true. 

The advantage of this device will be 
readily perceived by referring to Fig. 2. 
When the packing is to be extracted, the 
bushing is screwed out of the stuffing box, 
and the sections of bushing are taken apart, 
thereby exposing the packing, which may 
then be easily removed, or only that portion 
which is worn or burnt need to be taken 
off, and the remainder used again in connec- 
tion with the new portion. 

This extractor has been in use for the past 
year on the valve stem of a marine inverted 
vertical non-condensing engine, built by the 
Astoria Iron Works (Oregon). It is highly 
spoken of, and is considered to be a thor- 
oughly efficient and labor-saving device. 

These extractors are made in several 
modified forms, one of which is shown in 
Fig. 3. In this design the bushing is not 
screwed into the box, but it is held in place, 
or removed, by means of the gland bolts L. 
The tapered ends of the bushing serve to 
press the sections tightly together. 

This extractor is not only adapted to 
hemp or any other kind of fibrous packing, 
but can be used with advantage in connec- 
tion with metallic packing, and is well 
suited for engines in which the surround- 
ing mechanism does not permit the use of 
ordinary tools for removing the worn-out 
packing. The above is the invention of 
Mr. Addison Goodrich, Box 683, Astoria, 
Oregon. 
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Rifle Curves. 


By FREDERIC R. Honey, Pu. B. 
INSTRUCTOR AT TRINITY COLLEGE. 


The curve giving the direction of the 
groove ina rifled barrel is constructed by 





gradually, a curve is frequently employed. 
|In Fig. 3 the curve is the arc of a circle, 
|the tangent at the point o being parallel to 
|the axis of the barrel. If this curve be 
substituted for the straight line, the direc- 
| tion of the path of the projectile will gradu- 
jally change from the breech end, where it 
}is parallel to the axis, to the muzzle end, 
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where it may form any assigned angle with 
it. Fig. 4 shows the elevation of this curve 
when the envelope is wrapped around the 
cylinder. The length of the radius with 
which the circle is described is equal to the 
length of the rifled part of the barrel multi 
plied by the co-secant of the angle which 
the tangent to the circle at the muzzle end 
forms with the axis. For, let y represent 
the length of the barrel ; then (the radius 
of the circle) = y * secant (90° — 0). 

The common parabola (Fig. 5) has some- 
times been employed in constructing the 
curve. The equation is y = a 2 [I]. 


To plot the common parabola, Making the 





plotting it on the interior surface when it is | 
developed on a plane. This developed sur- | 
face is then supposed to be bent into the | 
cylindrical form, giving the 
‘*twist” to the line, and the 
construction is made in the 
same manner as expluined in 
the article, ‘‘ Variable Pitch.” 
The ‘‘ uniform twist” is the 
common helix having a very 
coarse pitch, ¢. e., one making 
a small angle with the axis 
(about 6°). In this case the 
line o a (Fig. 1) on the devel- 
oped surface is straight. The 
angle 0 is that which the helix 
forms with the axis, and is 
here very much exaggerated, 
in order that the work, both in 
this and the succeeding figures, 
may be clearly shown within 
the limits of these columns, In 
Fig. 2 we have the elevation of 
the helix, and it is represented 
upon the surface of a cylinder, 
which may be supposed to fit the barrel. | 
Fig. 9 gives the uniform twist on a smaller 
scale, the helix forming with the axis the 
usual angle. 
In order to give rotation to the projectile | 








constant a = 96, the equation becomes y = 
96 x. On the axis of X lay off from the 
origin the unit measurements 0 — 1, 1 — 2, 

















Tig. 


etc. Through 1, 2, etc. 
parallel to the axis of Y, 


2 


Makingz2=1.'.y = 96.°.y 496 = 9.8 
lp, 





draw ordinates | . P 
lraw ordinates | puted, and from Equation [IT] cot. 0 
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Making « = 2... y = 192." 
18.85 = 2 p”, etc. 

The curve o p’ p’, etc., traced through 
these points, is that part of the parabola 
which, when the envelope is wrapped 
around the cylinder, gives the elevation, 
Fig. 6. 

We will suppose that we wish to find the 
equation of the curve when the condition is 
imposed that its tangent at a shall form 
with the axis an assigned angle 9. In 
Equation [I] we have to find the value of 


-¥= V192 = 


the constant @. 
Differentiating, 2 y. dy = a. dz, 
or, 2 y. dy _ a. 
da 


Now a is equal to the tangent of the 
ar 


angle which the tangent to the curve makes 
with the axis of X, 
@ = 2 ¥. cot, 6, [Ti 
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IMPROVED PACKING EXTRACTOR. 


in which y is equal to the length of the 
rifled part of the barrel; for we are consider- 
ing the ordinate of a, the most extreme point 
of the curve. 

The number of turns in a given length 
of barrel depends upon the angle which 
the tangent to the curve at the muzzle end 
makes with the axis. 

If we decide that there are to be a given 
number of turns, we ascertain the value of 
0 as follows : 

Let d = diameter of bore. 
‘* n» = number of turns. 


=—7 7 d, 


2 
and Equation [I] becomes y = auna7d; 
2 
7, 
8 = Y . 
nud 


in which, y being known, « is easily com- 
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Fig. 6, 
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The semi-cubical parabola [Fig. 7] is fre- 
4 
3 


quently employed. Its equation is y = az 








| [Ill]. Fig. 8 gives the form on the surface 
| of the barrel. 

The following practical example will illus- 
trate the method of plotting the semi cu- 
bical parabola. The equation of the curve 


[Fig. 10] is y = 123 2 [IV]. Each of the 
measurements 0 — 1,1 — 2,2 — 8, etc., 
represents 10°; that is, 0 — 6 represents 
sixty inches full size. Substitute 10”, 20”, 
30", 40”, 50” and 60” for y in Equation 


{IV]. Thus, 
$ oe : 
VW = y/ 10 rs g/ 1000 = $1.62 = 1282; 
t= 31.62 = 0'26 = 4 — 
123 1 
nae 


8 
20 = y/ 200 = / 8000 = 89.44 = 1282; 


89.44 _ 9” 78 = 2—p 
2 


12% 
Fd 
30 = 128 2; 
._@= 1 = 8p 
3 
40 = igo: 
eee 2.06 = 4—p 
4 
50 =— 1232; 
t= 2.87 =5—p 
5 
3 
60 =i1tee; 
._@= 3.78 = 6—p 


ae ; 

As in the common parabola, if we wish to 
find the equation when the tangent at @ 
forms with the axis an assigned angle 9, 
differentiate Equation [III]. Thus 

} 
gy. dy = a. da, 

dy 
dx 


Substituting the value of “4 [= cot. 9], 
dx 


or, 3 sea 


4 
a= fycot. O[V], 
in which, as befere, y is equal to the length 
of the rifled part of the barrel. 
Also, if the number of turns be given 
[= n], and we wish to find 0, Equation 
3 


{111} becomes y = ann d, 
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a 
and from Equation[V] cot.0 = 4 [VI]. 
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The Pennsylvania Railroad claims to have 
broken the record in time between New 
York and Washington, covering the distance 
—228 miles—in four hours actual running 
time. 
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Hudson River Bridge. 


Herewith we give an illustration of the 
proposed plans of a bridge over the Hudson 
River, between New York City and the 
State of New Jersey. The plans were sub- 
mitted by J. W. Balet, engineer, 261 Broad- 
way, N. Y., who also offers the following 
explanations and description, which, no 
doubt, will be read with interest. 

I have calculated and constructed a bridge 
aceording to my system, of which I beg to 
lay before your board of directors an eleva- 
tion with a description which will give a 
general idea of the structure, and Iam ready 
to appear before said board to give a full ex- 
planation of this subject. 

It may be useful to repeat in this letter 
the peculiarities of this system and its ad- 
vantages, which will make the meaning of 
the following explanation better understood. 

The suspension cable, as developed till 
now, Offers, ‘‘ notwithstanding its efficiency 
asa supporter of heavy loads over large 
openings,” an obstacle, which, especially for 
this bridge, ‘‘same being intended for heavy 
railroad traffic, which means concentrated | 
heavy loads,” would make its adaptation a| 
matter of serious reflection. 

A cantilever bridge will answer the 
purpose; but to give an idea what will 
be the weight of a cantilever, I refer to 
the Firth of Forth Bridge. 

Your bridge is 4,550 feet long, and 
has eight tracks ; the Forth Bridge is 
5,400 feet long with two tracks, and for 
its construction there has been used 
42,000 tons of steel; that is, 3,5, tons per 
foot per track, or 7,', tons per foot for 
two tracks, and with these figures for 
example, it does not require much ex- 
planation to prove that the Hudson 
River Bridge cannot be constructed as 
a cantilever bridge with two tons of 
steel per foot per track; but taking two 
tons as a possibility, the bridge would 
weigh 72,800 tons, which is more than 
twice the weight required for my 
system. U 

In my construction I unite the etli- 
ciency of the suspension cable with 
the rigidity of the cantilever bridge. 


ya 


Py 


Drudge over the Hudson-rwee between ae 


withstand will bend it as shown, the under- 
side becomes longer, and the top becomes 
shorter. But an object cannot become long 
er without pulling it, neither shorter with- 
out pressing it. In other words, the under- 
side is pulled and the top is pressed. Now, 
the transition from pull to pressure is gradu 
ally, and there must be a place where is 
neither push nor pull, that is, on the line a, 


MACHINIST 


The links 4 are pressed and the links a are the underside from 2 to 3 is pulled. 
When the links 4 and @ are parallel | of the beam is the reverse. 


pulled. 


= 
oO 

The top 

The change from 


straight lines, as for instance in a parallel) push to pull is gradual, and there must be 


girder, then equilibrium of the links ¢ is im- 


places where is neither pull nor push; these 


sossible, and the diagonal links a are always. places are here marked with 1, 2 and 3, and 
g \ 


strained, In place of placing the loads ¢ 


the beam may be cut through at these places 


upon the links 2, they may be placed upon’ when a_ provision is made to prevent the 
the links a, which changes the condition to) piece A, from falling down, which is ob- 


that extent that the diagonal links have to 


and no material is wanted there to withstand transmit the strain of their loads to the 
the longitudinal strain. It will be under- links d. 


stood from the foregoing description that 
the deeper the beam is the less will be the 
material required at the top and underside. 
Fig. 2 is composed of three links 2, which 
are pivotally attached to each other and sup- 
ported by the supports C; each link has to 
carry a load c, as shown. The load c, hasa 
tendency to push the link }, down as the 
arrow « indicates; but to go down it must 
push the link >, away, as the arrow a, indi- 
cates. The link 4 has the tendency to push 
the link 4, in the opposite direction of the 
arrow a,, and the links with their loads bal- 
ance each other. Suppose the load ¢ re- 
moved from the link 4, and instantly the 
balance is broken and the links fall down. 
In Fig. 3 are shown four links 4, carrying 


In Fig. 4 the links } are reversed, and now 
they hang between the supports C. When 
the load ¢ is removed, the links will 
have a tendency of moving in the direction 
of the arrow 1. Now, suppose said links 
made very short and their number increased, 
and ‘‘in place of pivots” united by flexible 
wire ; or supposing the links made of flexi- 
ble wire, or, better, the links and their con- 
nections replaced by a bundle of flexible 
wires, and we have arrived at the suspension 
cable. and all that was said before of the 
links is true of the suspension cable. Trans- 
portation over the curved cable would be 
impracticable, a level road is wanted for the 
purpose, and therefore a level road A is 
hung upon the cable B (see Fig. 5). 


how 
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tained by laying A, on top of the beams A 
and A,, which Fig. 

This is the principle of the cantilever 
bridge, and the attentive reader has already 
the advantage of the cantilever 
bridge over the girder, viz , the plans 2 and 
3 being at one-fourth of the opening from 
the supports @, 
half of the 
quently, 


7 shows, 


observed 


the girder A, has only one- 
length of the opening, conse- 
when Figs. 1 and 6 are compared, 
the same beam can span an opening which is 
twice as wide as in Fig. the beam is 
In 
deviates 
for reasons of con- 
struction or other reasons, but the advantage 
still remains, 


1 when 
strengthened above the supports @. 
the cantilever the application 
from these dimensions, 


and where a common girder 
becomes too heavy, a cantilever bridge may 
be still feasible as again the. central line, 


This | Where there is neither push nor pull, and 


the places in the beam which 
withstand the 
quire most material, 
heaviest in the center 
supports. But the 
j even has its limits. 
meaning 


must 
and 
beam is 
the 
“bridge 
To understand the 
of this, we only have to re- 
member that two forces are at work to 
destroy the bridge, as explained before. 
Now, supposing a bridge designed, and 
calculations show it not to be strong 
} enough, more material is added to the 
construction to make it stronger. This, 
however, suses the weight of the 
bridge, and when the addition of ma- 
terial is made it may be that the bridge 
is not strong enough to hold its own, 
or the additional weight, and there is 
the limit. Now, therefore, the further 
we remain from this limit, the lighter 
and stronger the bridge will be, A bridge 
is never made so as to be just able to 
carry its load, but to carry three or four 
times that load; this is known by the 


strain 
the 

and above 

cantilever 


biggest re- 
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The use of the tension cables 


is optional, | 


because the cantilever can be constructed so | 


much heavier as to be able to carry the 
strain which these cables have to withstand; 
the application of said cables, however, 
gives economy in the use of material; but 
this is only of secondary importance ; 
main advantage is that they will facilitate the 
work of mounting the bridge. 

A structure of this magnitude, over which 
will pass a heavy traflic, requires a particu. | 
lar design to make it answer the purpose. 

To understand this well, the different 


means which the engineer has at his disposal | the arrow 3 indicates. 
are first described with an explanation what | added, which transmits it 


forces are at work on a bridge to destroy it. 


In Fig. 1 is shown a beam A, carrying the | over upon the support, and the movement of 
load B. In this beam two forces are at work | the links is prevented. 


to break it. First, the weight of the beam ; 
second, the load B. 

These forces increase, first, when the dis- | 
tance of the supports C is increased; second, | 
when the load B is increased; and both make | 
a heavier beam necessary, which is a third | 
increase. In the center of the opening the 
beam has to withstand the greatest strain, 
and this strain decreases towards the sup- 
ports C. Where the greatest strain is, the 
most material is required to withstand it, 
and the beam must be the heaviest in the 
center. The strain which the Leam has to} 


their | 


| | link d, is added; this does not stop it, either, 


' moved, the links 4 balance each other again. 


|links a and + are subjected to the greatest 
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the loads ¢, and, to prevent the links from 
spreading, the end links }, 4, are connected 
by the links «. As explained in Fig. 2, the 
links } balance each Now, 
the load ¢, removed, then the links will move 
in the direction of the arrow 1. To prevent 
this movement, the link @d; is added. The 
movement is, however, not stopped, but it is 
only transmitted to the links d,, a@,, which 
| will have a sennoney to move in the direc- 
tion of the arrow 2, and to prevent this, the 


otber. suppose 


but transmits it again to the links dg, 
Now the link d, is 
again, the link d 
| transmits it again, and the link > brings it 


b,, as 


The links d only do 
work to keep the links 4 in equilibrium 
when the lead is removed from one, two or 
three links 4; when all the loads e are re- 


What is described here is a simple represent- 
ation of the action of a railroad train upona 
bridge. When all the links 4 are loaded, the 





strain. When the load upon the links 2} 
: ; A : | 
is uniformly divided over the opening be- | 


tween the supports ¢, the links } will balance | 


}each other when the pivots of said links lie | 


ina line known by the name of parabola. | 





| beam. 
| give it 


ER BRIDGE. 


road will follow any change in the curve of 
the cable, and there are only two conditions 
under which the road is level, viz.: when the 
road carries no load, and when the road is 
evenly loaded from end to end. Now, 
posing the bridge loaded by the load (C, and 
the of then the 
bridge will undergo a change in form which 
is indicated by the dotted lines in Fig. 5, 
and the wider the opening and the more 


sup- 


rest the bridge unloaded, 


concentrated the loads, the deeper the road 
bed will sink, and, as experience has taught, 
this may prove to be disastrous. 

Ditferent have 


devices been applicd to 


prevent this; none, however, etfectually stop | 


it, and the difliculties arising from this in 
convenience proved an obstacle for the ap- 
plication of the cable for large bridges over 
which a heavy traffic has to pass, 
standing the cable is pointed out for bridg 
ing over openings where no other structure 
is feasible. 

Fig. A, laid upon three 
supports (C, and the loads B placed upon the 
Now, the the 
a double bend, as is shown in the 
The underside of the beam from 1 
becomes shorter, from 


notwith- 


6 shows a beam 


strain in beam will 
figure. 
to 2 
longer, and from 3 to 4 becomes shorter; in 
words, the the beam 
from 1 to 2 and from 8 to4is pressed, and 


other underside of 


2 to 3 becomes | 


> 
? 


H 
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name of coefficient of security. Now, sup- 
pose the limit is nearly reached, a margin 


may again be obtained by reducing the co-efli- 


cient of security, while the same will reduce 


the weight of the bridge, and vice versa, the 
lighter the bridge can be built the more 


good this coefficient of security will do, and 
the larger the proportion of the contribution 
of this coefficient of security towards any 
extra load or strain upon the bridge. 

In Fig. 8 the to the 


beam A is fastened 


piler #, and the load Bis placed on the 
beam. When now the beam A has not suf- 
ficient strength to carry also the load #, 


which is hung up at the end, a provision has 
to be made to help it. For this purpose the 
ropes 1, 2, 3 and 4 are fastened to the frame 
(’,, Cand the beam A, and when the frame 
CU, C, is well fastened tothe piler /, or when 
a force X is applied on top of the frame to 
prevent the structure from dipping, it will 
be strong enough to carry the two loads. 
Now, the force X isthe weight of the 
structure, and the point 5 being the center 





i of the 


around which the structure would topple 
over, y has to be so large that the leverage 
force X balances the leverage of the 
loads Band #. The rope 1 is strained the 
least, and the rope 4 is strained the most by 
the weight #, and a portion of the strain of 





that weight is transmitted through the beam 
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2and 1. Now, suppose 
all four ropes of the same strength, then the 
rope 3 will be the strong, 2 will be stronger 
still, etc., but the surplus strength of these 


A to the ropes, 3, 


ropes may be made useful by making the 
beam A at those places lighter, and in propor- 
tion as the beam is made lighter these ropes 
have to carry a smaller or larger portion of 
the load B, or the weight of the beam A. 
When Figs. 7 and 8 are compared, it will 
be seen that the beam A, in Fig. 8, repre- 
A, in Fig. 7. The load 
E, in Fig. 8, represents the pressure of the 
girder A!, in Fig. 7 upon the cantilever A. 
In Fig. 9 the beam A over-spans the open- 
ing C', C', and the load His placed upon it. 


sents the cantilever 


Now, suppose the beam A_ not strong 
evough to carry the load # and its own 


weight. To help the beam, the rope D spans 
the opening C0, C, 
upon the rope J), and also supported at (’, 
C1, Now, the dimensions may be so chosen 
that the beam is able to carry the load # and 
the rope to carry the weight of the beam A. 
When now, for instance, the portion a of the 
load # is removed, the strain in the beam 
and the rope are changed, but they will re 
tain their form, and now the change in the 
curve of the rope is effectually prevented. 
But a beam capable of carrying an evenly 
divided load is heaviest ii the center, as was 
explained in Fig. 1, and when the distance 
between the supports is large the difference 
in weight of the beam A in the center and at 
the ends is considerable. Now, in place of 
the beam A, a cantilever bridge may span 


and the beam A is hung 


the opening, and when the proper dimensions 
are given to the component parts the weight 
in the center is diminished to that extent 
that the weight per foot closely approaches 
a uniform weight. In Fig. 8 is shown how 
the centilever is hung upon the rope J, and 
the beam A may be made lighter in propor- 
tion to the carrying capacity of the rope. 

Now, when we look at the elevation of the 
bridge we see the different elements which 
put together, and a 
short description of the bridge will finish the 
explanation. 

The underside of the bridge is 150 feet 
above high water, and the top of the rails 
154 feet. The openings are wide, beginning 
from New York 900 feet, 1,700 feet, 1,150 
feet and 900 feet. These large openings were 
necessary, because no obstruction should 
stand in the channel of the river, but a pier 
on the Jersey flats would be a benefit to ves- 


have been described 


sels navigating the river, because it would 
be, practically, a lighthouse. The bridge is 
120 feet wide, has 8 tracks, and is composed 

5 girders and 8 suspension cables, and the 
whole so constructed as to be able to carry a 
load of 14,400 
upon it at the same time. 


tons, which will never be 
The coefticient 
of security is 3 and 4, depending on the im- 
portance of the detail and the nature of its 
In addition 


system of girders, to withstand the wildest 


strain. to this it has an extra 
hurricane. The cables are composed of 3,721 
Of 
3,721 wires, 192 are necessary to withstand 


steel wires, of ,';-inch diameter. these 
the extra strain to which the cables are sub 
jected in very cold weather. The remaining 
wires are necessary to carry the girders, road 
bed, etc. The weight of the 8 cables is 5,400 
tons. The weight of the girders is 23,J00 


tons, in which is also a surplus to take up 
The 


average weight of the bridge per foot and 


the extra strain in very hot weather. 


per track is { 


ton, or 7 tons per foot for & 
tracks, and its total weight is 32,550 tons 
When the opening of 1,700 feet carriesa load 
of 40,000 tons it sinks 14 inches, and a change 
in temperature of 100 centigrades, or 180 de- 
grees, raises or sinks it 12 inches. 

Mr. Swan, Secretary of New York and 
New Bridge Company, says that 
‘*the plan presented by Mr. Balet would be 
referred to the board of directors and the 
Chief Engineer, Mr. Clarke. Other 
will be presented and all plans will be con 
sidered. The company to make a 
structure which will be of great benefit to 
all the railroads and the public. It is pro- 
posed to have a plan that will meet the views 
of the War Department, and be a monu- 
The corpora 


Jersey 


plans 


wants 


ment of modern engineering. 


tion feels sanguine that all of these require- 


ments will be secured. The aim of the com- 
pany is to concentrate all the railroads com- 
ing from the East, West, North and South in 
one great Union Depot, and build the bridge 
without obstruction to river traffic, and the 
approaches thereto without obstructing the 
streets of the city of New York, and by that 
means land passengers in the heart of the 
city. Time will be taken, and no means will 
be lacking to secure the best plans, not only 
for the bridge, but for the approaches, de- 
pot and connections. 
Union Depot will be such that the postal au- 
thorities can have all the room they need for 
the great central distributing post-office.” 
——— *+p>e —__— 
Special Chain-making Machine. 


We illustrate herewith a machine recently 
constructed by the Toledo Machine and 


special form of chain out of sheet-steel, the 
machine being built to order for the Dayton 
Steel Chain Co., of Dayton, Ohio. 

The machine has two plungers, both 
driven through the medium of gear wheels 


vertical and the other horizontal. The ma- 
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eee 


terial comes in strips, and is automatically 
fed to the machine by rolls, which 
moved by an eccentric working a ratchet 
and pawl feeding device, which feeds dur- 
ing the up stroke of the punch. The verti- 


are 


cal slide 
stock is fed forward, first perforates or re- 


which it is again fed forward, and at the 
next downward stroke the link is formed, 
and the end turned down. At the 
time the horizontal slide at the back comes 
forward, and completes the link by the 
formation of the hook, a complete link being 


same 


made at each stroke of the machine, after 
the first stroke. The machine is designed 
to run at forty strokes per minute. Its 
weight is about 7,000 pounds. 





ail ieescouneserem 

A correspondent of the Hvening Post ob- 
jects to the request of ‘Step lively,” which 
one is very likely to hear when boarding an 
elevated train. With only a fraction of a 
minute for «a stop, it would, perhaps, con- 


quired to take off bis hat and explain to the 
entering passengers the importance of mak- 
There is 
reason in most thingsin the world, if one 


ing haste in getting on the train. 





will only see it. 


The plans for the | 


Tool Co., of Toledo, Ohio, for making a| 


from the fly wheel shaft, one plunger being | 





sarries the punch, which, as the | 


. ° ° | 
moves the central part of the link, after | 


sume too much time if an employe were re- | 


LETTERS FROM PRACTICAL MEN. 


Wants to Know How to Turn Shafting. 
Editor American Machinist : 

I always thought that the lathe would turn 
around straight shaft, until I tried it. Now 
I have found it will do no such thing. I 
| have believed that the people who built lathes 
| could furnish shafting rests with their lathes 
which would turn any number, what the 
mathematican calls 2, feet of round and 
straight shafts per hour. I have found that 
| the value of 2 seemed to depend on the 
|splendor of the lathe builders’ catalogue. 
| Please put down this, my present opinion, 
| founded upon bitter experience, that I doubt 

if there is a shafting rest to be found in this 
| country which will turn per day ten feet of 
| round straight shaft of uniform diameter, 
| using more than one tool. 

Now Iam a plain man, not even an en- 
gineer, but there is a trace of the bulldog 
in me, and I hate to give up. Still, Iam 
| beaten up to this moment, and I am feeling 

so low about it that I am willing to beg for 
| help. Here is the problem: To turn shafts 
‘of from two to six inches diameter, and of 
| from ten to sixteen feet long, and have them 
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| straight, round and true to size, so that you 
can slide a bush over the whole length with- 
out shake. 

I would add that, being a plain man, I 
mean straight when I say it, not ‘* wavy,” 
nor ‘‘ kinky,” and when I say round I don’t 
| mean one-hundred-sided. 

This ismy best up to date. Starting with 
a very accurate lathe, I turn the shaft, with- 
out straightening (this means from one-half 
to three-quarters of an inch over size), to 
nearly the size, with a single tool, using 
great Then the 
about to 


very fine feed and 
shaft is filed 
lapped to the final size. 


care. 


Some one may say that this is not turning | 


atall. That’s how it seems to me. Won't 
some kiud engineer or mechanic tell me how 
to turn it, with a beautiful fixture for the 
lathe, using and several 
tools so that I can finish ten feet per day ? 
Now, Iam free to allow that it 
nearly three days to finish one ten-foot shaft. 


‘racing feeds” 


takes me 
| Information on this subject seems to be 


wonderfully scarce. The other day I met 
one of the best known lathe builders in the 


the size and then | 











find out what a great big mechanical engi- 
neer knew on the subject. ‘‘ Leave me 
alone; all I know is how to build a steam 
engine.” That’s all I had from him. Then 
I coaxed an opinion from a bright Worces- 
ter tool builder. ‘‘ You can’t do it one bit 
quicker or better than you are doing it now,” 
he said. 

Now, please ask some of your bright readers 
to shed alittle more light on this simple work. 
Nothing could be simpler. All that I want 
is a straight, round bar of uniform: size, 
about ten to sixteen feet long, from two to 
six inches diameter, turned, say, in ten hours. 
A ’prentice ought to be able to do it in the 
lathe that came out of the ark, but I give it 
up. Ican’t turn it. I can only file it and 
grind it. 

Please give this your prompt attention, as 
the Monthly Statement says, or I shall send 
over to England fora Johnny Bull to teach 
me how to turn it in a yawning gap lathe. 
Don’t put me to this bitter disgrace ! 

‘* PASSAIC.” 
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Another Peculiar Job of Planing. 
Editor American Machinist : 

As November 12th issue came to hand con- 
taining article by ‘‘A Mechanic,” headed ‘‘A 
Peculiar Job of Planing,” it was of unusual 
interest tome. Having to keep up the ma- 
chinery in a large woodenware works, 
where is in connection a small machine 
shop, containing one each of the principal 
tools and those of medium size, special rigs 
Lave to be resorted to quite often, as a big 
bill for machine work done outside the 
works would not speak approvingly to the 
company of the man in charge. 

I had at the time a disk (or rather a plate 
bolted to a disk) to face, which was too large 
formy lathe. I was ruminating the easiest 
way to handle it when article referred to 
opened up another route; but I had the 
advantage of a good Lodge, Davis & Co. 
shaper ; also the disk was to be used at one 
end of a wooden frame, face up. It was 
short work to bolt frame and all up infront 
of said shaper and proceed. I had only to 
face part way in from the edge. It took 
some longer than it would had it been done 
in a lathe; the result, however, was equally 
good. 

I send sketch of the feed used, asit was an 
improvement over Jim T.’s method, and 
could as easily be used from the planer feed 
movement as from the shaper; rod a takes 
the place of the regular feed rod on shaper, 
and, being attached to dog 4, as it moves in 
the direction of the arrow pulls plate and all 
with it, but returning, 4 rises, frees the plate, 
and carries ¢ back with it, and so on, mak- 
ing an automatic regular feed, which, I 
think, is more than half of a special rig, 
without a self-acting feed it is near 
impossible to get good results. 


since 


Picces of wrought-iron from the scrap was 
the material, bent The dimen- 
important. A pin at e drops 
into a hole in the plate, which holds ¢ in 
place, but it could bave been kept in place 
several other ways as well had there been no 
hole in the plate, and necessary to cut clear 
to the center. A shim placed under cat d 
took up the slack produced by the first cut, 
and made dog ? hang in the right position 
again for the finishing cut. 


as shown. 


sions are not 


Hi. P. Hoaa. 


Cast-Iron, 


country, and I just asked him the above| Hditor American Machinist : 


dry. ‘‘I’d like a little time before answer- 
| : ” a hl , . 
} ing. Phat’s all Ae said, 





simple question, That well wassoon pumped | The point the foundryman niust first con- 


sider is the proper blending of the pig-irons 


Then | tried to’ given to the melter, to be used in the mix- 
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ture. Carbon hardens and injures some of 
its qualities, while sulphur will render it 
fusible, or hot short sili¢on hard and brit- 
tle, and phosphorous cold short. 

Carbon in its combined state is a great deal 
more sensitive than graphite carbon. 

In the mixture of irons calling for strength 
and density, I would advise no iron used of 
a higher grade that 2X, used with say No. 
2 plain iron and scrap, if properly mixed. I 
am free to state that with this mixture you 
will obtain a clean and dense casting, thatis, 
providing you do not cut into the pores of 
the iron, as we are aware that the deeper 
iron is cut into the more open it will be 
found. 

Grey iron is one of the best brands to use, 
for the reason that it can be easily bored 
and turned, will not resist a file, will melt at 
a low heat, will preserve its fluidity much 
longer than white iron will, and does not 
clog up the ladles. It also contracts far less 
than white iron does, and will contain a 
much smaller percentage of cavities when 
cast to pattern. 

Some few years ago the writer was called 
upon to make a steam hammer die fora 
large hammer, striking a fifteen-ton blow, 
they having had trouble in securing one that 
would last for any length of time. After 
making several tests in a crucible, I came to 
the conclusion that I was about right in the 
following mixture, viz.: 

264 per cent. Bessemer rails. 


36 he Charcoal iron. 
123 ce Chateaugay iron. 
25 zi Scrap. 


With this mixture we secured a die that 
lasted several months, the tensile strain being 
36,018. JAMES T. GOWAN. 


Lathe Centers, 
Editor American Machinist : 

American practice differs from English 
practice in lathe centers in the angle to 
which they are turned. It is believed that 
the American rule is the best, for small 
work at least. The English requires that 
centers shall be 90 degrees in angle, and the 
American that they shall be but 60 degrees. 
The cause of this difference probably is that 
in English shops the workmen until recently 
were not provided with so many little con- 
veniences as the American workmen were 
As arule, they turn their centers to ordinary 
squares, While the Americans use the center 
gauge. This probability is marked when 
we remember that, before the use of center 
gauges became common, the square was fre- 
quently used in this country, and in fact is 
now used by foreign workmen, and by old, 
conservative Americans. 

Sometimes it is not desirable to use a cen. 
ter as deep as one of 60 degrees would have 
to be to have the necessary strength; and, 
of course, in such cases other and blunter 
angles are necessary. This is the case where 
the center in the piece in hand must be 
turned or faced entirely off after its useful- 
ness is ended, or ina case where the strain 
against a center is mainly an end strain, and 
were the side strain is but small. 

The angle of 60 degrees on a center may 
be got with a pair of calipers if there is no 
center gauge to be had. 

Set the calipers to the diameter A B of the 
center. Then, because the angle of 60 de- 
grees is that of an equilateral triangle, the 
length of the sides C_A and C Bare equal to 
the diameter of the center. 
calipers thus set show that the center is as 
long on its taper sides as it is thick through, 
the angle must be the same as that of a cen- 
ter gauge. 


In truing 


Therefore, when 


centers with turning tools 
where there are no grinding appliances these 
points may well be observed. They are not 
generally observed, and presumably are not 
a8 Well known as they should be. Turn the 
tail-stock center first, and temper it, after 
hardening, to a dark straw color. But before 
hardening it cut a groove in it for the point 
of a side tool to enter in end facing or 
‘squaring up” operations on a shaft. This 
sketch shows the groove, and its value is 
apparent, 

Next turn the head-stock center very care 
fully, and, after hardening it, temper it to 





purple blue, just so it can be cut slightly 
with a hard hand tool. Then with such a 
hard hand tool turn it up dead true. Centers 
thus made are quite as good as those hard- 
ened and ground, for most purposes. _Vever 
file a center, 

There is a great deal of work that may be 
done to advantage in female centers, such 
pieces as small taps and reamers, where the 
centers that are usually put in cut out so 
much space from places where strength is 
essential; pieces that are required to be fin- 
ished to a conical point, such as ordinary 
handles, and pieces where the usual center 








occupies a position where it either weakens 
or disfigures the piece. These, if practical, 
should be made on female centers, or on de- 
tachable centers. 

Itis much more difficult to make a female 
center true than it is to make true a male 
center. It cannot practically be ground, and 
must be true if for the head-stock. 

To determine with exactness whether the 
foot-stock center is in line with the head- 
stock center, this will be found to be a good 
rule. 

After both centers A and # are 
be of the same angle, and as nearly oppo- 
site each other as ordinary means can show, 
place between them the thin parallel plate 
Cin the position shown. Then when this 
plate touches the whole length along the 


known to 


sides D and HE, and, reversed, touches the 
sides F and @ equally well, the centers 
must be in exact line. It is obvious that 


this method furnishes as certain a means of 
detecting any variation in height between 
the head-stock and the foot-stock as it does 
of detecting the other alignment. 

Again, it furnishes an excellent means of 
telling whether the foot-stock spindle is 
parallel to the seat of the foot-stock on the 
shears. 
four positions when the spindle is within the 
foot-stock go, and if it be 
tested again when the spindle is out to the 
extreme limit, it is evident that, if there bea 
variation, it will be shown between the paral 
and 


For if this test be applied in all 


as faras it can 


lel piece and centers, magnified to 
double its extent. 

The proportion of centers within a piece 
of work to its size is sometimes a very diffi- 
cult question to decide, and must be left to 
the judgment of the foreman or other per 
son in charge. But it may be said in a gen 
eral way that centers in large pieces are 
more often made too small than too large. 
Thus 
spond to ‘fs size, and not to the work it is 
made to carry. 


an arbor is often centered to corre 
And a piece two inches in 
diameter will have a center as large as one 
six inches in diameter when both are made 
by the same man. 

A piece of work two inches in diameter 


while a center one inch in diameter may be 


feet 
Yet, as has been said, it depends alto- 


in diameter, 

gether on the character of the piece, its 
length, its weight, its regularity, the cut to 
be taken, and the quality of the work. It 
may be said that there are not many mechan- 
ics who study these essentials as they should 
be studied, but after they are studied it is 
surprising what improved results may bé 


got. When aman begins to study centers 
he generally starts on a tour of study that 





never ends. But its effects may be observed 
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in avery little-time on his part of the pay roll. 
In the turning of tapers, where there is no 
taper attachment to the lathe, centers have 
a very hard time of it. This especially is 
the case with the head-stock center, which 
will soon be twisted off if the taper be great. 
To overcome this defect there are many con- 
trivances possible, and some of them are 
quite good, but most of them are expensive. 
The method seen in use in Massachusetts, of 
making each center point a hemisphere, is 
good, and cheaper than many a poorer con- 
trivance. This not necessitate the 
reaming of the piece in operation to fit; the 
usual taper hole generally is sufficient. 

The making of correct centers in pieces to 
be turned in lathes is also important. The 
center in oneend of a piece should neces- 
sarily be in exact line with the center on the 
other end, if the centers are reamed to ex- 
actly fit the gauge. This generally is nota 
practical thing to accomplish. So a center 
reamer may with advantage be made slight- 
ly concave, and shaped so that the centers 
made by it shall fit the lathe centers only at 
the larger diameters of the center hole in 
the reamed piece. 


does 


Arbors, if large, may be made from cast- 
iron if steel centers are put in them. The 
center pieces should be made of tool steel, 
and turned to bea shrink fit in the 
drilled in the ends of the arbors. The cen 
ters in these steel pieces must be reamed 
and finished before they are hardened, but 
they must be hardened 
shrunk in. The arbor must 
heated no more than is necessary to expand 
it sufficiently to receive the center piece. 
After the center piece is dropped into place, 
put one or two drops of oil in the reamed 
center hole, then plunge the end of the arbor 
in oil before the center piece has had time to 
be drawn soft. 


holes 


before they are 


cast-iron be 


If the heat is quenched in 
water, the steel center piece may be found 
to be loose when cold. A.D. PENTz. 





Revolving Turret Tools, 
Editor American Machinist : 

This week’s issue has a description of a 
new turret head drill press, which is new 
and of interest to me—the more so as it em- 
bodies along with other things an idea of 
mine, Which is shown by the inclosed trac 
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Regarding pig-iron, it is shown by this 
report that the 
northern States of this country is $1.62; its 
cost in hours of time being 11.4 hours. In 
the southern States the labor 
per ton in money is $1.48, and in time, 12.86 
hours. 
$0.64 
hours. 


its labor cost per ton in 


average cost 
On the Continent the money cost is 
ton, the time 12 44 
In Great Britain the money cost. is 
$0.74, and the time cost 8.93 hours. The 


average labor cost of muck bariron in the 


per and cost 


United States is, in money, $7.14, and in 
time 30.46 hours per ton. 
the 


On the Continent 


money cost, $1.74, and the time cost 
25 64 hours per ton. In Great Britain the 
money cost is $3.37, and the time cost 
28.33 hours per ton. The money cost of 


steel ingots in the United States is $1.66 per 
ton, and the time cost 9.79 hours. On the 
Continent the money cost is $0.71 per ton, 


and the time cost 12.24 hours. In Great 
sritain the money cost is $2.44, and the 
time cost 15.7 hours. The labor cost in 


money of steel rails in the United States is 
$0.68 per ton, and the time cost 8.16 hours. 
On the Continent the money cost is $0.58, 
and the 27.17 hours. In Great 
Britain the labor cost in money is $1.48, 
and the time 12.2 By ‘‘time 
cost” is meant the average number of hours 
of labor required for a ton of product. It 


time cost 


cost hours, 


is shown that wages here in these industries 
range from 24 to 3 times those paid on the 
Continent, and about 14 times those paid in 
Great Britain. The greatly superior efti- 
the 
dustries, and especially in the production of 
steel rails, is a very notable feature of the 
report, though it is at the same time shown 


ciency of American labor in steel in 


that we do not make so good a showing in 
respect to pig-iron, for which there are some 
good reasons, which are familiar to those 
acquainted with the industry. <A great 
mass of information is also given as to the 
families, the heads of 
which are engaged in these industries, their 


general condition of 


income, expenses for rent, food, clothing, 
etc., and all this is very interesting, though 
a summary of it be difficult, and 
also somewhat useless, since it must be evi- 


would 


dent that the total cost of living always 
bears a pretty close relation to the total in- 
come of such families. One of the most 





ing, which was made from an original sketch 
—_— 
/ > 


Ke 


interesting features of this part of the re- 
port is a letter from the wife of a 
workingman, in which she relates 
in detail manages the 
household expenditures. It is a 
well-written letter, and throws a 
powerful light the 


how she 


on whole 
matter. 
I 


A systematic effort seems now 





Lathe 














— a board of 


to be under way to secure a prop- 
New York 


State at the Chicago Fair, and a 


Bed 
cr representation of 


bill has been drawn up for pre- 
sentation to the Legislature, which 
provides for the appointment of 


managers, who shall 
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which I made and had hanging up in my 
room for at the works of the 
Central Co., at Toledo, Ohio 
(for which firm I was tool maker), hoping to 
get Mr. Firth, the manager, to adopt it, as 


some time 


Chandelier 





more than one-eighth diameter ordinarily, | 


. . | 
safe in an arbor to turna pulley on, three 


of aninch in diameter, asa general thing. | have paid for itself. The sketch shows the 
A piece one-half inch need not have centers | idea, and will be readily understood, I pre- 


sume. Joun H. Tayior. 
a es — 
Labor Cost of Tron and Steel. 


We have received the Sixth Annual Re- 
port of the Commissioner of Labor for 1890, 
which deals mainly with the cost of produc- 
tion of iron and steel here and elsewhere in 
all in which such industries are 
carried on. The report represents an almost 


countries 


incredible amount of careful and painstak- 
ing labor in its preparation, and is a most 
It should be placed in 
every library, and made accessible to every 


interesting volume. 





citizen interested in industrial matters. 


I believed it was just what was wanted on 
should huve centers in it about three-eighths | small brass work, and that it would soon 


have direction of affairs connected 
with the matter. It also provides 
for the appropriation of $500,000, 
to be used as required for secur- 


ing an adequate representation, Our opin 


ions respecting the advisability of some such 
move were expressed in our last weck’s 
issue, 
ape 
A correspondent writes us: 
‘Il am a locomotive engineer and am 


thinking of going to Mexico to take a job 
of running on one of the Mexican roads. 
What do you think the prospects are there ? 
| Lhave a fairly good job where Iam, but 
| would like to see something of matters out 
side the United States,” 

Our advice would be, witha fairly good job, 
to stay right in the United States. If you get 
running a locomotive in Mexico the chances 
are that there as here—only a little more 
so—some accident will happen to your train 
in which life will be lost, then the proba- 
bilities are that they will hang you first and 
try you afterwards, That seems to be about 
the usual proceeding in that particular part 
of the world, If you have a good job where 
you are, it will probably discount anything 


you can get in Mexico 
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A New York Central Collision. 


A collision occurred on the New York 
Central Railroad the other day at Fishkill 
Landing, which resulted in the killing of 
both the engineer and fireman, the coroner's 
jury finding that the accident was due en- 
tirely to the fact tbat the engineer disre- 
garded the signals which were set at 
danger, while a switching engine was occu. 
pying the track upon the time of the fast 
express, Which was a few minutes behind 
time and running to make up. 

With the number of trains run over this 
road, and the speed at which they are run, 
the road should be equipped with the best 
known system of block signals, and when 
the financial ability of the road to have them 
is considered, it seems litttle less than 
criminal that trains should continue to be 
wrecked and men killed for the lack of 
them. Itis true that it is claimed that the 
road is equipped with block signals, but the 
fact is that the system of signals in use is, 
taking the entire line into consideration, a 
conglomeration of various devices—good, 
bad and indifferent, the whole forming a 
system of signals which is really just no 
system at all, and which in very few places 
makes use of what have been demonstrated 
to be essential features of any efficient block 
signaling system. Except at certain points 
on the line, the signals do not interlock, 
and there are no distance signals. A large 
part of the line is supposed to be protected 
by a so-called system of signals devised by 
ove of the officials of the road, which is 
little better than a farce, and which the en- 
gine runners know cannot be depended upon, 
and accordingly largely disregard, as indeed 
they must, in order to get over the road on 
time. These facts are very well understood 
by every practical and disinterested railroad 
man who has had an opportunity for ob- 
servation of the road, though they are 
probably not understood by its highly orna- 
mental president. 

The dead engineer knew perfectly well 
that no switch engine had any business on 
his track on his time, and every one else 
who knows anything of railroading knows 
that, on a really well-managed road, it would 
not have been there, signals or no signals. 

The fact is that the business of the road 
has outgrown its facilities in some respects, 
and it bas also outgrown some of its offi- 
cials. It is well known that it has in the 
past seldom, if ever, adopted an improved 
device, unless compelled to do so, its oppo- 
sition to the Westinghouse brake and re- 
fusal to adopt it, until compelled to do so 
by the action of other roads, being well 
understood. 

The road has one of the most valuable 
franchises in the world, and almost un- 
limited resources. It can and should be 
made one of the best managed and equipped 
roads in the world. It probably will be 
some day, but we fear not until many need- 
less sacrifices of life have been made, nor 
until it bas a president who has some other 
idea of the duties and responsibilities of his 
position than that it is a perpetual picnic, 
composed chiefly of banqueting, 
addresses, and traveling in Europe. 

Since writing the above, another still more 
frightful collision has taken place on the 
same road, by which twelve persons were 
butchered and many others injured, this 
being due directly to the absence of block 
signals and the fact that the rear brakeman 
failed to protect a standing train. 


making 


It only 
emphasizes what is said above. 


Marking 


ie 


Patented Articles, 


We find in our English contemporary, /n 
dustries, the following words on the subject 
of the marking of patented articles: 

One of the many practices in connection 
with patents which leads to serious abuses is 
that of stamping ** patent” on manufactured 
goods. If a maker has a monopoly it is 
right to warn the public by stamping his 
goods, but it is also important, in the inter- 
ests of the public, that he should not claim 
by implication monopolies to which he has 
no right. A man may make an engine of a 
type differing in several ways from those in 


use. The changes are, let us say, for the 
better, but are not new. He hasa patent 
for some detail, which, as often as not, is 
lapsed as well as worthless, so he casts 
‘‘natent” on the bed-plate of the engine, 
and the public does not know what is cov- 
ered and what is not. 

Another fraudulent practice is common, 
by which a patentee combines the advanta- 
ges of a patent and a secret process. Sup- 
pose, for example, he makes a leather sub- 
stitute. It is sold, say, and marked 
‘* patent,” by some British Patent Leather 
Company. No one can find out the compo- 
sition of the artificial leather by inspection 
or analysis. There may be some hundreds 
of patents for artificial leather, and it is im- 
possible to find out which belongs to this 
particular maker. He may own half a 
dozen of the patents himself, five or perhaps 
six of which will not work. But if he has a 
genuine patent he gets a patent monopoly 
tor fourteen years, and then goes on as long 
as he likes afterwards with what is practi- 
sally a secret process. 

The remedy for this condition of things is 
to enact that every patentee should mark 
his goods ‘‘ patent,” and should also add the 
number and year of his specification, so that 
the public may know what he is entitled to, 
and what he is not. It should also be pun- 
ishable to mark articles ‘‘ patent” after the 
patent has become void. 

Broadly speaking, there can be no doubt 
that the public—in this country as well as in 
England—is entitled to know the facts re- 
garding the patents that there may be upon 
an article, and we think that it would be 
an improvement if the law should require 
that there should be marked somewhere on 
every article covered by patents, the date 
and number of all patents applying to it, 
and it would be still better if it required 
that the particular part or parts of every 
machine which are covered by patents 
should be mentioned, so that they may be 
identified, and so that other manufacturers, 
inventors or others interested may readily 
see just what is and what is not covered by 
patents. We believe that this is a matter of 
somewhat more importance than appears at 
first glance, and that endless complications 
and trouble would be avoided by the change 
we propose. And above all else it would be 
just and fair, and would enable people in- 
terested to more easily know their moral 
and legal rights. 


*_>- —— 

Almost simultaneously with the publica- 
tion of sensational articles intended to show 
that electricity cannot be depended upon to 
kill murderers, and that if it does kill them 
it necessarily tortures them during the 
operation, there comes from New Orleans 
an account of the death of an unfortunate 
fireman, who, during a recent fire in that 
city, was first struck on the shoulder bya 
swinging telephone wire, which had been 
crossed by an electric light wire. The con- 
tact was but momentary, and, of course, 
was necessarily very imperfect. The wire 
rebounded, striking him again, and finally, 
upon his grasping it, as if to push it away 
from him, he instantly fell dead without a 
moan. 

There have been too many deaths of this 
kind from electric light wires to admit of 
any reasonable person really believing that, 
with all the precautions known to secure 
ample current, with special arrangements 
made for securing perfect contacts, etc., 
there can be no certainty of instant and 
painless death by electricity. If such deaths 
are not secured (though there is no good 
evidence to show that they have not been), 
then it isto be attributed to the fact that 
there are those who do not wish the experi- 
ment to succeed, and that it is purposely 
made fail. No other conclusion is pos- 
sible for any reasonable person. 


to 


; _eam> ; 

It seems to be generally agreed that there 
has never before been in this country so 
great a shortage of freight cars relative to 
the demand at present. Steamships 
which have been chartered to carry cargoes 
of wheat from the port of New York have 
been in some instances compelled to load 
with other freight, because they could not 
wait for wheat to be transported by rail 
from Chicago, which city and the country 
west of it are said to be literally glutted 
with wheat, the elevators and warehouses 
not being able to take care of it, As we 


as 





have previously pointed out, this combina- 
tion of a very large food crop here, witha 
short crop and prospect of war abroad, will 
inevitably have its effect upon business, 
which, indeed, is already beginning to show 
decided evidences of returning briskness. 
A revival of business at this time will be 
very apt, unless something unusual bap- 
pens, to continue until after the fair at Chi- 
cago, after which something of a lull may 
possibly be looked for. 
——_e ao —__—__ 

The Council of the American Society of 
Mechanical Engineers has appointed a com- 
mittee to devise and recommend a series of 
efficiency tests of engineering appliances at 
the Chicago Fair. On this committee are 
Charles E. Emery, who was in charge of the 
steam boiler tests at the Centennial Expo- 
sition, and Prof. R. H. Thurston, of Cornell 
University, who was a commissioncr to the 
Vienna Exposition of 1873, and a member of 
the jury of the Paris Exposition of 1889. 
The third member is Mr. William Kent, M. 
E., of New York City. 

ee ; 

A bouléer recently fell on the track of the 
Maine Central Railroad, and its dimensions 
were such as to cause the company to lay a 
track around it until it could be removed by 
blasting. 

pees 


Literary Notes. 


ELECTRICITY SIMPLIFIED. The Practice and 
Theory of Electricity, including a Popular Re- 
view of the Theory of Electricity, with Analogies 
and Examples of its Practical Application m 
Every-day Life. By T. O’Conor Sloane, E. M., 
Ph. D., Author: of “‘Home Experiments in 
Science,”’ “The Arithmetic of Eiectricity,”’ etc. 


This isa book in which the author has 
made it a special object to explain the mod- 
ern theories of electricity, and draw analo- 
gies from them of such character that those 
who are at all familiar with the science of 
mechanics, or with physics generally, may, 
by reading, acquire a comprehensive grasp 
of the theoretical basis of the science of elec- 
tricity. The object is to show just why two 
plates of different metals immersed in acid 
can send messages around the globe; to ex- 
plain how a bundle of copper wire, rotated 
by a steam engine, can be the agent in light- 
ing streets and buildings; to tell what the 
various electric terms really mean, etc. In 
this effort the author has been quite success- 
ful, and to those who have the study of 
electricity yet before them the book should 
prove very helpful. It is 54’x7’, well 
bound, printed and illustrated, and is pub- 
lished by Norman W. Henley & Co., 150 
Nassau street, New York. 


HAND-BOOK OF ScREW CurTtTrINnG, Etc.— 
This is a small paper-covered book of 28 
pages, prepared by a shop man for the use 
of shop men, and containing information re- 
garding screws and screw cutting, comput- 
ing change gears, proportions of threads, 
gauging and calipering, allowance for shrink 
fits, computing size of pulleys, etc., with 
other information pertaining to mensura- 
tion, decimals, etc. The language uscd and 
directions given are very simple and plain, 
and the book ought to prove useful to those 
mechanics who find difficulty in the simpler 
problems connected with screws and screw 
cutting. 

We cannot approve of the use of the term 
**Quide Screw,” however, instead of ‘‘ Lead 
Screw”; not that it is necessarily inferior 
intrinsically, but ‘‘ Lead Screw ” being the 
universal term in this country, and there 
being no possible objection to it, it is worse 
than useless to confuse matters by introduc- 
ing a new term. 

Some confusion might arise also from the use 
of the expression, ‘‘U.S.Standard V Threads,’’ 
which we find in this book. There is no U. 
S. standard V thread, the only standard in 
this country for machine shop use being that 
known as the Sellers or Franklin Institute 
thrend. The amounts given in one of the 
tables, however, as stock to be allowed for 
depth of thread in drilling for taps, shows 
that this last-named thread is the one really 
meant, and not a V thread. The book is 
published by the author, R. Norwell, Box 
263, New Brunswick, N.J, Price, 25 cents. 
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always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
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(560) H. R., Huntington, W. Va., writes: 
Please give me the address of Geo. W. Mel- 
ville. A.—Direct your letters to Geo. W. 
Melville, Engineer-in-Chief, U. 8S. Navy, 
Washington, D. C. 


(561) W. G. S., Chester, Pa., writes: Kind- 
ly inform me eh issue or issues of the 
AMERICAN MACHINIST contain the discussion 
as to whether the steam pressure in a cylin- 
der increases the strain on cylinder head 
bolts. A.—August 6, 20, Se ptember 10, Oc- 
tober 1, 29, and November 12, 1887. 


(562) E. L. B, Grand Rapids, Mich., 
writes: Please give me rule for finding the 
length of a belt needed to pass over two 
pulleys of unequal diameter, the distance 
from center to center of pulleys and their 
diameters being given. A.—See articles 
treating on this subject in our issues of July 
14 and 21, 1888. 


(563) J. A. F., St. Louis, asks: Will a 
belt running from a 24” diameter pulley to a 
48" diameter pulley transmit more power 


than a similar belt running from a 48" di 
ameter pulley to a 24’ diameter pulley, the 


belt speed being the same in each case? 
A —No; the transmission will be the same, 
if speed and other conditions, such as arc of 
contact, are equal. 


(564) D. R. C., Ware, Mass., asks: What 
is considered best for ‘‘marking” to be 


used in connection with a surface plate for 
small articles that have to be very closely 
fitted? A.—Thbe best thing we know of is 
‘Prussian blue” that comes in small tubes, 
and can be bought’ at the artists’ supply 
stores. Squeeze a little of it out upon a 
small piece of tin, and add lard or sperm oil 
to get the desired consistency 


(565) F. R., Newton, ie. writes: I 
wish to study drafting; kindly advise me 
what would be the best plan to follow, and 
what works to study. I have a common 
school education, also four years’ experience 
as machinist. A.—Study the articles on 
practical drawing recently completed in the 
AMERICAN MAcuHINIstT. Also see ‘‘ What to 
Study and How to Study,” in our issue of 
February 19, current volume. 


(566) F.K., New York,writes: Please pub- 
lish the names of the officials of the Erie and 
the N. Y. Central R. R. who hire the engi- 
neers and firemen. I am desirous of becom- 
ing a fireman, but I do not know to whom 
toapply. A. —Send your application to W. 
Buchanan, superintendent of motive power, 
New York Central & Hudson River R. R., 
New York; and to Ross Kells, superintend- 
ent of motive power New York, Lake Erie 
& Western R. R. These officials will refer 
your applications to the proper persons. 


(567) O. G., Lima, Ohio, writes: 

ou will find a sketch of an elliptical gear. 
The gear was cut out by some one by the 
means of the cut and try plan, but it fails to 
stay in gear full depth at the minor axis. I 
think that shrinkage had something to do 
with it. Now Iam called upon to make a 
drawing and pattern by that wheel; its 
major axis is to be 16 inches. I would like 
to obtain some help to work this out. A.— 
You will find a complete description of lay- 
ing out gears of this kind in our issue of 
September 25, 1890. 


(568) H. W. T., , writes: I am mak- 
ing a steel roller to stamp tin-plate. How 
would you temper it? Iam afraid of warp- 
ing or cracking. Could I doit ina lead 
bath? If so, please state how. A.—Where 
such a piece as this is to be hardened, and 


Inclosed 





it is important to prevent springing, it 
should be done in a muftle furnace, if possi- 


ble, and if this is not possible then a muftle 
should be used on the forge. In either case 
great skill should be exerc ised not only that 
the heat at the moment of quenching should 
be uniform, but that it should be uniform at 
all times during the process of heating. 
This is of more importance, we think, than 
any other thing connected with the opera- 
tion. We do not think that a lead bath 
would be suitable for such a job. 


(569) H. A., Owosso, Mich., writes: After 
setting the eccentrics of a locomotive cor- 
rectly, I fiud that with the reverse lever 
hooked up one notch from the center the 
right-hand side cuts off at the back end at 
4% inches, and the front end at 53 inches. On 
the left side, steam is cut off at 4% inches 
from the back end and at 5% inches from the 





front end. Now I wish to know how and 
where to make the change so as to cut off at 
equal parts of the stroke. A.—Probably the 
link saddle pin is not correctly placed; the 
unequal cut-off may also be caused by an 
incorrect position of lifting shaft and incor- 
rect length of lifting shaft arms. To which 


of these causes the trouble is due we cannot 
say without examining the engine. But 


since all these pieces of mechanism are fixed, 
we cannot see how any change for the bet 
ter can be made without some shop work. 


(570) E. W. L., Trenton, N. J., asks: 
Does the steam pressure in a cylinder of a 
steam engine increase the strain on the 
cylinder head bolts before the total force 
of the steam exceeds the strain on all the 
bolts due to screwing down the nuts?) A.— 
This subject has been thoroughly discussed 
in our issues of August 6 and 20; September 


10; October 1 and 29, 1887. In regard to 
this subject, Prof. W. C. Unwin, in his 
elements of machine design, says: ‘‘ Un- 


fortunately, in practice, the strain likely to 
be put on a bolt by a workman varies 
greatly, and cannot be definitely assigned. 
In the case of cylinder covers, and other 
similar cases where tight screwing up is to 
be expected, all that can be done is to as 
sume that the greatest stress due to screw- 
ing up will bear some proportion to the 
water pressure on the cover and then to 
take a moderate value for the working 
stress, so as to allow a margin of resistance 
for rough usage in screwing up.” 


(571) J. C., Bentonville, Ohio, writes: We 
are troubled with scales settling over the 
fire in our boiler. I would like to put my 
feed pipe in the front end of boiler near the 
top, and run it towards the back end 10 or 
15 feet, then back to front, and down 
towards the bottom between the flues, dis- 
charging the feed towards the back end so 
as to wash the scales towards that end. Will 
that heat the water sufliciently so as not to 


injure the boiler? A.—Your boiler is evi- 
dently a cylindrical boiler. Although the 
feed water will. be quite hot when dis- 


charged, we do not favor the idea of dis- 
charging it over the plates which are ex- 
posed directly to the heat of the furnace. 
We should first try kerosene in the propor- 
tion of one quart per 100 horse-power daily, 
blow the water down two gauges every 
week, and the entire contents every month. 
If you try kerosene, and the water glass 
gauges are packed with rubber, you will 
tind that rubber and kerosene do not work 
well together. In that case use asbestos 
wicking dipped in boiled oil, and squeeze 
dry for the packing around the water glass 
gauges. 2. Please give me some idea of 
making a balanced valve for a common 
slide valve engine with 10x20 inch cylinder. 
A.—The balanced valves are illustrated and 
described in our issue of December 26, 1885. 
3. Is there any danger by banking the fire at 
night? A.—No, provided it is done right, 
so that steam will not be raised during the 
night. 


(572) J. W. S., St. Paul, Minn., writes: 
Please give me the rule for computing the 
position of the weight on safety valve lever 
when the steam pressure, weight of lever, 
valve and stem are known. Example: Steam 
pressure, 90 pounds per square inch; dis- 
tance to fulcrum, 4 inches; area of valve, 5 
square inches; weight of lever, 18 pounds; 
weight of ball, 300 pounds. What will be 
the distance between the fulcrum and the 
center of the weight? Please do not give a 
formula in algebra, as I am not as far ad 
vanced as that. A.—The rule is as follows: 
Multiply the area in square inches of the 
valve by the steam pressure per square inch 
and multiply this product by the distance in 
inches from the tulcrum to the center of 
valve. Call this product A. Multiply the 
weight of the valve and stem in pounds by 
the distance in inches from the fulcrum to 
the center of the valve; call this product B ; 
again multiply the weight of the lever by 
the distance in inches from the fulcrum to 
the center of gravity of the lever; call this 
product C. Add product Band C, and sub 
tract the sum from product A, and divide 
the remainder by the weight in pounds; the 
quotient will be the distance in inches from 
the fulcrum to the center of weight. It 
seems tous that you have made a mistake 
in the statement of the example, because, in 
applying the above rule, the distance from 
the fulcrum to the center of weight will 
be less than six inches, which will not give 


sufficient room for the ‘ordinary form. of 
ball of that weight. 
(573) J. H. B., Findlay, Ohio, writes: I 


would like you to give me a little informa- 


tion. Iam going to try to put a small steam 
cylinder ona large. double engine, for the | 


purpose of running the main engine baek- 
wards. What I want to know is to find the 
size of cylinder. I do not know at present 
the size of main valves, but if you will give 


The engines runa train of rolls, and some- 
times a pipe gets stuck in the rolls, and then 
we bave to pry the engine backwards with 
crow-bars. It only takes one or two revolu- 
tions to loosen the pipe. I cannot put ona 
link motion, sol propose to attach a small 
cylinder to the main steam chest, and con- 
nect to the valve rod. When the engine is 
to be turned backward I intend to uncouple 
the eccentric rods, and then work the smal] 
cylinder by hand. Now kindly let me know 
how much power it will take to move the 
valves, and how to find the area of the small 
cylinder. A.—We cannot say how much 
power it will take to move the valve, be- 
cause we do not know whether it is balanced 
ornot. If not balanced you may approxi- 
mate the force required to move the valve 
by taking ,; of the total pressure on the 
back of the valve. If, for instance, the 
valve is 10 inches long and 20 inches wide, 
then its area will be 20 x 10 = 200 square 
inches; and if the steam pressure is 80 
pounds per square inch, then the total press- 
ure on the back of the valve will be 200 x 
80 = 16,000 pounds, and ,', of this is equal 
to 1,600 pounds, which is the force required 
to move the valve. If now the mean effect- 
ive pressure in the small cylinder is 70 
pounds per square inch, then its area to en- 
able it to exert a force of 1,600 pounds must 
1,600 


‘ 

the corresponding diameter will be 5,7, inch 
This of course, only an approxima- 
tion, but it will be on the safe side. It seems 
to us that, if the design of engine will per- 
mit, a better way will be to fasten a worm 
wheel to the end of the crank-shaft, and 
operate this by a worm which is turned by 
hand, and which can be thrown out of gear 
when not in u-e. An arrangement of this 
kind is shown on a marine engine in our is- 
sue of November 12, current volume. 


be equal to 22.8 square inches, and 


es, is, 


(574) S. H., ——, Mass., writes: Please 
give mea practical rule for computing the 
areas of ports and dimensions of a piston 


valve for a single cylinder of a steam en- 
gine. A.—The area of the steam passage at 


a is first found as explained in our issue of 
May 1, 1890. Assume now that 16 square 
inches are required for the area at a, then 
our next step will be to determine the length 
and width of passageway in this section. 
These dimensions are arbitrary, and depend 
much on the judgment of the designer; gen- 
erally the length at @ is a little less than the 
diameter of the cylinder. After the length 
has been decided upon, we divide the area 


by the length; the quotient will be the 
width; hence if we adopt 16 inches for the 
length at a, the width will be one inch. 


Now the length of @ also determines the di- 
ameter of the casing around the valve, and 
to save space the piston valve is often placed 
eccentric with it, as shown. To determine 
the diameter of the valve, good judgment 
must be used; there should be an area sufti- 
ciently large at b 6 to allow the steam dis 
charged at the left of the valve to pass 
towards the cylinder, and the steam port 
area around the valve must never be less 
than that at the cross section ¢. In comput- 
ing the portarea, account must be taken of the 
diagonal bars across the ports, which act as 
retaining guides to the packing rings; these 


id 
Piston Cylinder 
Valve 
a 
iia ==? 
bars take away about a third of the gross 


portway. This data enables us to determine 
the smallest admissible diameter of the 
valve. To illustrate, in the example we 
have found that che cross section at a should 


contain 16 square inches; the port area 
around the valve cannot be less, and if the 
port is one inch wide the circumference 


around the valve must be 16 inches plus the 


space taken up by the diagonal bars; if the 

latter take away 4 of the area, then the cir 

cumference must be equal to 16 4 16 

21.33 inches, and the corresponding diame 
21.838 my a 

ter will be 6.7 inches. But if the 
3.1416 

steam passage at 4, 4, is cramped, the port 


is of little 
made larger 


area on that side 
valve must be 


account, and the 
in diameter. In 


many of the engines the port area around 
the valve is from twice to three times that 
ata. 2. Also give mea rule for finding 


the dimensions of a piston valve fora double 
engine, one valve to answer for both cylin 
ders, as indicated on the sketch. .A.—Your 
sketch seems to indicate a compound en- 
gine. For this class of engines a different 





me arule I will compute it myself after I 
have obtained the measurements of the 
valves. The main engines have cylinders | 
steam pressure, 80 pounds per 


24x30 inches; 





at 2 of the stroke, | 


square inch, cutting off 





construction of piston valve will be required, 
and these, we believe, are patented. We 
have given an illustration and description of 
one in our issue of November 12, current 
volume, page 2 
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erection of atown hall is being agitated at 


The 
Steelton, Pa 
John C. Kelly, of Nicetown, Pa., will erect an 


iron foundry, Plans are now being prepared. 

It is possible that a rolling-mill will be erected at 
Pinson, Tenn. 

A mineral wool factory is to be 
Roanoke, Va. 

The Warren (R. 
a new building. 


established at 


I.) Foundry Company is to erect 


The Gloucester Pipe Works, at Gloucester, 
are to be enlurged, 


Work 


N. J. 
has commenced the new 
mill, at Irondale, Pa. 

The Pittsburgh (Pa.) Locomotive Works will build 
a large machine shop. 


on Harris Iron 


The Queen City (Texas) Iron 
its shop recently burned, 


Works will rebuild 


The car 
ton, 


repair shop at the 
isto be enlarged. 


steel works at Steel- 
Pa., 


A new fron boiler shop is being erected at the 
Cramp plant at Philadelphia, Pa. 


The new gun factory at Wilkesbarre, Pa., will 
start upearly in the coming year. 


McDonald & Sons, Wytheville, Va., have started 








their iron foundry and machine shop. 
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It isrumored that several new industrial plants 
are to be established at Madison, Me. 

C. FE. Baker, of Rock Run, Ala., is reported as to 
establish a machine shop at Acworth, Ga. 

Mr. Ryby, Christiansburg. Va., is reported as to 
put in an incandescent electric light plant. 

J. W. Jordan, now of Iskooda, is reported as to 
establish a blacksmith shop at Bessemer, Ala. 

At Birmingham, Ala.,the Vanderbilt Steel and Iron 
Company will increase the capacity of its plant. 

J. & W. Jolly, manufacturers of turbines, Hol- 
yoke, Mass., will add a new shop to their plant. 

Some repairs and additions are to be made to the 
Edgar Thompson Steel Works, at Pittsburgb, Pa. 

The Keystone Bridge Company, of Pittsburgh, 
Pa., is rebuilding part of its erecting department. 

The Howe Stove Works, at Tallapoosa, Ga., are 
about completed, and will seon go into operation. 

The Omaha and Grant Smelting and Refining 
Company will establish a copper plant at Omaha, 
Neb. 
The Heuston City Street Railroad Company will 


build a large car house and car shops at Houston, }- 


Tex. 

It is announced that the Buffalo Cast Iron Pipe 
Company will erect a large foundry at Buffalo, 
NN 2 

Some more new machinery isto be placed in the 
Columbia Tin-plate Company’s plant at Piqua, 
Ohio 

A hardware factory now operating at Trenton, 
N. J., is reported as to be removed to Martinsburg, 
W. Va. 

Messrs. Allen, Collat & Fuller contemplate the 
establishment of an electric light plant at Calvert, 
Texas. 

The Radford (Va.) Pipe and Foundry Company is 
reported as to put an electric light plant in its new 
works. 

Two new boilers of large capacity are to be 
placed in the piant of the Anderson (Ind.) Paper 
Company. 

The machine shops owned by R. R. Mingus, re- 
cently destroyed by fire, at Glasgow, Ky., will soon 
be rebuilt 

The Tacoma shops of the Northern Pacific, lo- 
cated at Edison, Wash , will be started up about 
January 1. 

Robert Smith has purchased the Hancock Iron 
Foundry, at Winchester, Va., and will probably 
operate it. 

The new addition to the plant of the E. W. Bliss 
Company (Limited) at Brooklyn, N. Y., is neariy 
completed. 

A foundry and machine shop will be established 
at Ivanhoe. Va, by J. H. Gillis, formerly of Ral- 
eigh, N. C. 

It is stated that the Charleston, Sumter & North- 
ern Railroad Company will erect machine shops in 
Sumter, 8S. C. 

An increase of $100,000is understood to have been 
made in the capital of the Troy Malleable Iron 
Company, of Troy. 

The Imperial Phosphate Company, capital $50,- 
000, has been incorporated at Istachatta, Fla. B. R. 
Milam is secretary. 

Augustus Wolfe & Company will further enlarge 
their milling machine plant, at Chambersburg, Pa., 
early in the spring. 

The Emory River Ice Company, recently organ- 
ized at Harriman, Tenn., will erect its plant, at a 
cost of about $17,000. 

The stockholders of the Napier Iron Furnace 
Company, Nashville, Tenn., have voted to increase 
the capital to $360,000. 

A new steel bridge is to be erected by the Peoria, 
Decatur & Evansville Railroad across the Wabash 
river, at Grayville, I). 

The Pascagoula Ice Company is erecting a build- 
ing at Scranton, Miss , and will put in machinery 
for manufacturing ice. 

The Plymouth Bridge Company, of Wilkesbarre, 
Pa., has been organized by Stanley W. Davenport, 
of Plymouth, and others. 

The new shop of the Foster Machine Company, at 
Westfie.d, Mass., has been started up on cone and 
tube winding machinery. 

The contract for building a bridge across Caho- 
kio Creek at Warden, Ill., has been awarded to the 
Missouri Valley Bridge Co. 

Two additions, 100x30 and 100x40, respectively, 
wil be built to the works of the Jenkins Machine 
Company, at Sheboygan, Wis, 

E. W. Barton is building a machine shop and 
foundry in South Lawrence, Mass. He will manu- 
facture paper mill machinery. 

An Eastern syndicate is negotiating for the pur- 
chase of the bolt works of the South Tredegar Iron 
Company, Chattanooga, Tenn. 

An Eastern syndicate is negotiating for the pur- 
chase of the bolt works of the South Tredegar Iron 
Company, at Chattanooga, Tenn. 

The Kussell Manufacturing Company is building 
an addition to its mills, at Middletown, Conn., for 
the manufacture of elastic fabrics. 

The Flanders Woolen-mills Company, North Dex- 
ter, Me., will increase their output by adding two 
more sets of machinery to the plant. 


The Frankel Manufecturing Company, Baltimore. 


Md.. making seamless hosiery and cardigan jackets, 
is to add new macbinery, it is reported. 





The Norfolk & Western Railroad Company 
(office, Roanoke,) will construct two additional] 
piers at Lambert’s Point (P. O. Norfolk), Va. 

The White Sewing Machine Company’s new fac- 
tory at Cleveland is to be 82x200 feet, of brick, 
tbree stories high, and will cost about $17,000. 

The May Mantel Company, Atlanta, Ga., manu- 
facturers of mantels and architectural iron work. 
will increase its capital from $18,400 to $25,000. 

The Bristol (Tenn.) Iron Works has been organ- 
ized, with a capital stock of $5,000, to manufacture 
automatic monkey wrenches and the Fields plow, 
etc. 


Investigations are being made by a German capi- 
talist for the establishment of a $100,000 factory 
in Galveston, Texas, to manufacture Nottingham 
lace. 

The city council of Huntsville, Ala., has passed 
an ordinance authorizing the issuance of $20,000 of 
bonds for the improvement of the water-works 
system. 


A company is being organized at Monroe, Louisi- 
ana, for the building of an iron foundry and car 
shops at that point. J.J. Harper and others are 
interested. 

The Kittseiman- Wire Fence Company, of St. 
Thomas, Ont., is being organized, with a capital 
stock of $10,000, for the manufacture of wire fence 
goods, ete. 

The Belden Machine Company, of New Haven, 
Conn., will build an addition toits works, the di- 
mensions of which will be 250x75 feet, and two 
stories high. 


The Southern Malleable Iron Werks, Chatta- 
nooga, Tenn., has, it is stated, put in operation a 
20-ton furnace, thus doubling the capacity of its 
iron works. 

Pawling & Harnischfeger, Milwaukee, Wis., send 
us a Catalogue in which isillustrated and described 
special machine tools for boring, turning, etce., 
made by them. 


E. L. Wilson, L. J. Ropke, J. W. Campbell and 
others have incorporated the E. Wilson Hardware 
Company, at Beaumont, Texas, with a capital 
stock of $10,000. 

The Ice Delivery Company, capital $50,000, has 
been incorporated at Covington, Ky., by Walter H. 
Field and others, to manufacture ice and establish 
a cold storage plant. 


It is said that the Pittsburgh & Western Rail- 
road will build an fron tunnel in Allegheny at the 
end of the Sixteenth street bridge, to replace the 
present stone tunnel. 

The P. A. Frasse & Company, of New York, has 
been incorporated, to manufacture hardware. Capi- 
tal, $50,000. The directors are: J. L. Howe, A. E 
Brion, and C. F. Frasse. 

The county commissioners of Corpus Christi, 
Tex , have decided to construct an iron bridge over 
the Santa Gertrude, and one over the Peronia 
River, at a cost of $6,700 

The hardware department of the Chicago Drop 
Forge Works, whose works are situated at Ken- 
sington, Iil., one of Chicago’s suburbs, is to be re- 
moved to Milwaukee, Wis. 

The H. W. Hill Company, of Decatur, IIl., has 
been organized, to manufacture hardware special: 
ties; capital stock, $25,000. Incorporators, H. W. 
Hill, W. Cantwell and others. 

The Fox Machine Company, Grand Rapids, Mich., 
has issued a circular illustrating and describing the 
machines made at the works. The catalogue will 
not fail to interest mechanics. 

Plans have been prepared fora factory addition 
for the Bridgeport Machine Tool Company, Bridge- 
port, Conn. The building will be 73x82 feet,2 stories, 
built of brick, and will cost $10,000. 


The Nowlin Safety Switch & Signal Company, of 
Chicago, has been chartered, to manufacture rail- 
road apphances. G. E Nowlin, Charles Kirchner 
and W. G. Barne are the directors. 


John F. Lang, J. W. Roper, E. J. Rector and 
others have incorporated the Lang Motor Com- 
pany, for the purpose of manufacturing the Lang 
motor, etc., at Chattanooga, Tenn. 


The Summerton (S. C.) Fertilizerand Manufactur- 
ing Company has increased its capital stock, and 
will expend several thousand dollars in the im- 
provement of its fertilizer factory. 


A new concern has been incorporated at Chicago, 
Il]., to be known as the Western Boot and Shoe 
Machinery Company. It will manufacture boot 
and shoe machinery. Capital, $50,000. 


J. F. Adams, R. Randall and others have incor- 
porated the Adams Track Clamp Company at 
Birmingham, Ala., for the manufacture of track 
clamps. The capital stock is $150,000. 


Edes, Mixter & Heald, of Clinton, are investi- 
gating, with a view of removing their zinc worksto 
Knoxvilie, Tenn.; they are also reported as to erect 
ten additional furnaces, at a cost of $250,000, 


The Ajax Forge Company, of Chicago, is building 
an addition, so as to increase the output of its 
switch crossing department by one-half. It will be 
of brick, and the dimensions are 100x125 feet. 


The talk about the cotton factory at Hammond, 
Ind., has again revived by the reported purchase of 
140 acres of land by an Iowasyndicate, which is said 
to have in mind the establishment of a cctton-mill. 


The city council (Mobile, Ala.,) will advertise for 





bids for the erection of an electric light plant of 200 





arc lights capacity; also for bids for lighting the 
city with 180 lamps. For particulars address the 
mayor. 

The Dry Dock Engine Works, at Detroit, Mich., 
have contracted for a new plant to cost about 
$100,000. The dimensions will be 201x66 feet, and 
the entire structure will be as nearly fire proof as 
possible. 


A company, to be known as the New Haven Axle 
and Nut Company, has been secured for New 
Haven, Conn., and will manufacture a patent spiral 
groove, a patent nut and other lines of carriage 
hardware. 


An Ohio party is in correspondence with the 
Bessemer Land and Improvement Cc mpany relative 
to the establishment of a factory in Bessemer, Ala., 
for the manufacture of locks, latches, door knobs 
and fittings, ete. 


The George’s Creek & Cumberland Railroad 
Company is reported as erecting car shops, 120x40 
feet, for the manufacture of gondolas, at Cumber- 
land, Md., and as to build an iron bridge over 
George’s Creek. 

The Martinsburg Mining, Manufacturing and Im- 
provement Company has made arrangements with 
the Phoenix Lock Company, of Newark, N. J., for 
the removal to Martinsburg, W. Va., of a builders 
hardware factory. 


The Enterprise Elevator and Safety Company, of 
Cincinnati, 0., is reported as having purchased the 
elevator works of the Chattanooga Elevator Com- 
pany, Chattanooga, Tenn., and asto enlarge and 
operate the same. 


The Taylor Decarbonized Iron and Manufactur- 
ing Company has been incorporated in Montreal, 
Canada, with a capital stock of $150,000, for the 
purpose of manufacturing decarbonized iron by 
the Taylor process. 

The Marden Frog & Crossing Works, of Chicago, 
are adding to their plant a brick addition 72x140 
feet. Additional heavy planers, drills, rail bender 
and new furnaces will be putin, and the capacity 
increased by one-third. 

A shipment of 12 car-loads of machinery for the 
Swift Powder and Cartridge Company arrived at 
Tallapoosa, Ga., recently, and work on the factory 
and mills will be pushed as fast as possible ; 1,000 
hands will be employed. 

J, H. Reid, of Cambridge, Ohio, has, it is stated, 
completed arrangements with the Bessemer Land 
and Improvement Co. for the establishment of a 
builders’ hardware factory, with a capital stock of 


| $100,000, in Bessemer, Alia. 


The Muskegon Iron & Steel Comyany has com- 
pleted its buildings and furnaces at Muskegon, 
Mich., for making steel by the Adams process. 
There are two furnaces, with a combined capacity 
of 1,000 tons of steel a week. 


The Alabama Bridge Company has been organ- 
ized at Anniston, Ala., for the purpose of design- 
ing and constructing railroad bridges, with T. R. 
Houser as president ; C. J. Houser vice-president, 
and W. E. Robertson engineer. 

The Michigan Car Company, of Detroit, has just 
obtained a contract to build 500 freight cars for the 
Pennsylvania system. In order to get the work 
done by the time specified it will be necessary for 
the shops to run day and night. 

The assignees of the Blandon Iron and Steel Com 
pany, of Blandon, Pa., are endeavoring to organize 
anew company, with the creditors as stockholders: 
It is quite probable that a settlement will be effect- 
ed, and the works started up again. 


The Lake Erie Brass and Bronze Foundry, of 
Cleveland, started last July by A. Wathey and T. 
McDonald, has been extended twice since that time, 
and now further additions are contemplated, in- 
cluding machinery for finishing brass work. 


The Somersworth Machine Company, of Great 
Falls, N. H1., is being reorganized on a new basis 
The bonds will be turned in at par, and the stock at 
$10 per share. The holders of these will be given 
for their holdings new stock witha par value of 
$100. 


The contract for the iron roof trusses of the 
manufactures building of the exposition has been 
awarded to the Edge Moor Bridge Works, of Wil- 
mington, Del., at the rate of 4 1-10 cents per pound. 
The total amount of the contract is approximately 
$460,000. 


The Illinois Steel Company have decided to dis- 


mantle their nail factory at Bay View, near Mil- | 


waukee, Wis. The machimery has been sold to the 
Hammord Nail Company, of Wammond, Ind., aid 
the work of shipping it to that place has been com- 
menced. 


The new sheet-mill now in course of erection by 
the Canonsburg Iron and Steel Company, of Pitts 
burgh, Pa , whose plant is located at Canonsburg 


Pa., will be completed some time in January. It | 
will give employment toa large number of addi- | 


tional men. 


It is probable that, at no distant day, Denver, Col.. 
will boast of a large barb wire and nail works. It 
is said that a company, having at their command a 
capital of $250,000, have perfected plans for a plant 
at that place, and that operations will begin at an 
early date. 


Allen & Forbes, two Buffalo machinists, have 





The Johnson Company, of Johnstown, Pa., has 
purchased 25 acres of land lying between the Som- 
erset and Cambria Railroad and Stony Creek. It ir 
locally reported that the company will build a new 
steel works, and even contemplates the erection of 
a blast furnace. 

The Eureka Tempered Copper Company, North 
East, Pa., has issued a small catalogue, mainly 
made up of testimonials from those who have used 
the material they make. The catalogue will inter- 
est every mechanic, and especially those interested 
in electric lighting. 


The Buel Manufacturing Company, of Akron. O., 
wilh a capital stock of $25,000, whose purpose is to 
manufacture agricultural implements, have filed a 
certificate of incorporation with the Secretary of 
State ; incorporators are E. M. Buel, J. A. Buel, C. 
T. Buel, P. C. Buel, B. F. Tracy. 

The C. C. Brooks Arms and Tooi Company, Port- 
land, Me., has been organized, for the purpose of 
manufacturing guns, arms, tools and implements. 
The officers are: President, C. C. Brooks, of Cape 
Elizabeth; treasurer, Charles M. Jones, of Deering; 
capital stock, $30,000; paid in, $300. 

An effort is being made to establish iron and steel 
works at Tacoma, Wash. Alexander Delano, of 
Detroit, Mich., is the prime mover in the enterprise, 
which includes the building of blast furnaces and 
rolling-mills. A committee has been appointed to 
canvass for $200,000 in subscriptions. 

The plant established by the owners of the Michi- 
gamme mine, near Ishpeming, Mich., for the separa- 
tion of iron ore by electricity, has proved a success- 
The works have so far turned out 30,000 tons of high 
grade Bessemer ore. By improvements being made, 
low grade ores are refined into the best of steel. 


The Chickamauga Foundry and Machine Com- 
pany, Chattanooga, Tenn., which recently pur- 
chased the plant of the Dalton (Ga.) Hay.Press 
Company, is making extensive improvements: a 
building, 100x160 feet, is now under construction, 
and when completed the Dalton plant will be re- 
moved to Chattanooga. 


The Boston & Colorado Mining and Refining 
Co. bas contracted for the erection of two new 
buildings at its works at Argo, Colo., one for an 
ore house and the other for furnaces, at cost of 
$15,000. New machinery will also’ be added, includ- 
ing alarge engine, two sets of crushers, and two 
sets of cornish rolls. 


The Toledo Roliing Stock Company, of Toledo, 
Ohio, has been formed, for the manufacture of rail- 
way rolling stock, and will aiso purchase, lease and 
sell the same. The capita: stock is placed at $1,000,- 
000. Sheldon C. Reynolds, Charles L. Reynolds, 
Abram W. Cotton, Fred J. Reynolds and Emery D. 
Potter, Jr., arethe promoters of the project. 


The Madison Railway Equipment Company has 
been organized at Madison, Ill., for the buying, 
selling and leasing of railroad equipment and roll- 
ing stock The company has capital stock of $100,- 
000. The following are among the principal stock- 
holders: C.D. MecCiure, Aug. B. Ewing, Paul A. 
Fusz, L. M. Rumsey, Moses Rumsey, T. C. Salveter, 
W. Bacon, L. Duestrow and W. F. Nolker. 


Greensburg, Pa., is to have a big rolling-mill. An 
application has been made for a charter by the 
Greensburg Rolling-mill Company, composed of 
Gen. A R. Coulter, George F. Huff, Judge James C. 
Clarke, Thomas Donahoe, F. J. Clopper and Henry 
Harris. The establishment of the Greensburg Steel 
Company, who went to the wall a year ago, has 
been purchased by the company, and the same will 
be reconstructed, and a large rolling-mill plant 
will be located. Three hundred men will be em- 
ployed. 


The Indiana Iron Company and the Toledo Bolt 
and Nut Company, the two concerns being under 
the same management, are negotiating for the pur- 
chase of the roiling: mill plant of the Lancaster Iron 
Company, at Lancaster, Ohio. The concern pro- 
pose to remove their present works at Toledo, 
Ohio, to Muncie, Ind , and wilt add a rolling-mill to 
the same, for the purpose of making iron to supply 
their bolt and nut department. The new concern 
will be known as the Indiana Iron Company. 


It is announced that the Britton Iron and Steel 
Company, of Cleveland, Ohio, have in contempla- 
tion the erection of a large plate-mill, which will be 
devoted principally to the making of heavy armor 
plate. In addition to this it will turn out heavy 
tank material for the Standard Oil Company, with 
whom the Britton Company are identified. A site 
of 70 acres has been secured near Cleveland, where 
the plant will be located. It will consist of two 25- 
ton open hearth furnaces, and a 140-inch mill for 
rolling the armor plate, besides a complete modern 
equipment for a modern sheet plant. 





The Herz Manufacturing Company, composed of 
Greenville (N.J.) gentlemen, has been incorporated, 
witha capital of $50,000,over half of which has been 
paid in. The company will manufacture a transom 
}lock and lifter, patented by Emil Herz. A large 
building has been leased on Cator avenue, and 
business will be begun at once, 


The company was 
incorporated by the following gentlemen: Reuben 
Simpson, president; Emil Herz, vice-president; C. 
A. Hopman, secretary; John Morrell, treasurer, and 
Adolph Rocholl. Among the subscribers to stock 
are the following: Messrs. Chas. Gassman, Michael 
Knoegy, K. Gassman, Fred Siedell, John Knob- 





recently gone into business at 124 Washington | loch, Geo. Scheetz, Henry H. Holmes, Thos Cogan, 


street, Buffalo, N. Y. They will do a general ma- 


chine business and also pay special attention to 


model making. Brewers’ repairs are also a specialty 
with the firm. 


| James S. Erwin, Lewis Schillier, and J. C. Rein 
|hardt. The opening of this factory is bailed with 

delight, as it is expected that fifty men will be 
| given employment, 
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English and American Locomotives. 


In our issue of November 12 we referred 
to some figures given by Mr. M. N. Forney 
in his discussion with The Engineer, of Lon- 
don, regarding the comparative merits of 
American and English locomotives. At that 
time, it will be remembered, we said we 
hoped that Mr. Forney would give some 
facts relative to the comparative loads hauled 
by locomotives in the two countries, as this 
would have an important bearing on the 
question of superiority. In the current 
number. of The Railroad and Engineering 
Journal these figures are given, and, as 
might be expected, prove to be very interest- 
ing. We cannot find room for the tables 
and full explanation of them, but give be- 
low the general results to be deduced from 
them—results which, we feel bound to say, 
are fully borne out by the complete argu- 
ment as published in the journal referred to. 

Taking the case of freight locomotives, it 

is shown that the average consumption of 
coal per mile, per ton of cars on twelve 
representative American roads, was .215 
pounds. Data for such an average result 
for English locomotives seem to be lacking, 
but taking the case of some new English 
freight locomotives, run under trial on the 
North British Railway in 1876-’77, for the 
purpose of testing the comparative merits 
of injectors and feed pumps, it is shown by 
extracts from The Engineer's report that the 
consumption per mile per. ton was .272 
pounds. This comparison, though, be it re- 
membered, is made between American en- 
gines working under ordinary service con- 
ditions, and English engines working under 
trial conditions, which, as every practical 
man knows, is unfair to the American ma- 
chines, notwithstanding which they show 
the best performance. 
_ Comparing English test runs with some 
test runs made in this country on the New 
York Central road, with a mogul engine, it 
is found that the North British engine con- 
sumed 59.3 pounds of coal per mile, while 
the American consumed 127.7 pounds, or 
more than twice as much. But if we com- 
pare the amount of fuel burned per ton per 
train per mile the proportions are reversed, 
as the Scotch engine burned .254 pounds, 
while the American consumed only .105 
pounds per ton per mile. As Mr. Forney 
remarks: ‘‘ Comment is unnecessary.” 

Other figures are given, showing that the 
cost of locomotive repairs per mile run is 5.3 
cents on British and 4.25 cents on American 
roads, not taking into account the further 
fact that much heavier loads are hauled 
here, and that, if our roads were equipped 
with English locomotives doing our work,the 
extra annual expenditure would be much 
over $10,000,000. 

There is still one point uncovered so far, 
and that relates to the. difference between 
English and American coal. The former is 
commonly reported to be better in quality 
than the latter, and if so, then this would 
have a bearing upon the matter, and make 
the showing for American locomotives still 
better than the figures show. 

—_.>e———— 
A Machinist Paradise. 
By C. O. SINE. 

The above heading may be suggestive of 
a well lighted, well-equipped and admirably 
managed plant for the manufacture of en- 
gines or electrical appliances, or something 
else, but such shops would more probably be 
the paradise of the one or the few who had 
designed the plant, then focused their ener- 
gies in materializing them, rather than the 
machinists and other workmen who are em- 
ployed. 
like, but if they had no band in designing, 
cor no interest except as employes, their 
pleasure would be different from that en- 
joyed by those whose efforts had made the 
plant a creditable monument to their indus- 
try and enterprise. It is not to be inferred 
from this that machinists may not have 
equally as creditable and enjoyable a para- 
dise. I believe that every one should have 
a paradise, as a purgatorial preventive, if 


To them the shop may be home- 








for no other reason. The machinist who 
spends his spare time in the pursuit of some 
useful object may be said, when he obtains 
it, or even before, to have a paradise. Con- 
trast a machinist of this kind with one who 
has no interest in anything but six o’clock 
and pay day, who works and growls ten 
hours a day, and eats, sleeps and loafs the 
other fourteen. All that such machinists 
lack of being tramps is dull times. The 
partition between loafing and idleness is thin, 
and so full of holes that the two are easily 
merged into one, and the machinist who has 
no use for spare time soon finds that is the 
only kind he bas, while, on the other hand, 
the machinist with a paradise is contented 
and preparing himself for something better, 
should it ever be offered to him. All 
summed up, itis a simple case of survival of 
the fittest. 

Of the many machinists I have known, 
there are two or three who I shall call the 
reader’s attention to as having, or having 
had, a paradise. The first one to be spoken 
of was, besides being a good machinist, an 
inventor. He took no special interest in his 
work at the shop, but at home among his 
models and schemes he was happy, and all 
he lacked of wealth was ‘‘one more little 
trigger,” or like insignificant, though im- 
portant part. This was his reply to my in- 
quiries till I felt that my interest in his 
progress was not relished, when I ceased to 
ask him further about how he was getting 
along in that particular. Later on he con- 
fided a new scheme to me which he was 
just about ready to begin on. As all this 
happened several years ago, when we were 
working at the same bench, I shall run no 
risk in publishing his scheme, for if it is not 
already patented it is now too late to do so; 
besides, there is a possibility by publishing it 
of preventing some one else of re-inventing 
it. His scheme was as follows: He would 
have the wall of his well cemented from the 
top down below the water line, then put on 
an air-tight cover with two pipes through it. 
One of the pipes would extend down into 
the water in the well and up into the house, 
where it would branch off into such rooms 
as he wanted supplied with water. Through 
the other pipe he would pump an air press- 
ure that would be sufficient to force the 
water into the house through the pipe put 
in for that purpose. He dwelt at cousider- 
able length on the beauty of his system, as 
well as the economy; for, as he stated, 
‘“‘when once the pressure was pumped in, 
there was no way for the air to get out only 
as it would leak out, and that would be so 
small as to only require an occasional use of 
the airpump.” After he had clearly stated, 
and I thoroughly understood his system, he 
asked me what I thought of it. I replied 
that if there was no valve in the vein that 
supplied his well, it was my opinion that, 
when the air pressure was pumped on top of 
the surface of the water in the well that it 
would take the back track, or that it was 
quite probable that it would find an outlet 
into some neighbor’s well easier than going 
up the pipe into his house. This failed, 
however, to convince him that he had mis- 
taken ideas in regard to his system of water 
works, It aroused his displeasure, however, 
just what I did not wish to do. I intended 
only to do a little needed pruning, but got 
the credit of haggling up his best trees and 
marring the beauty of his paradise in gen- 
eral. 

Since reading the Vicar of 
seems to me 


Wakefield it 
that a great many inventors 
are closely related to ‘‘ George Primrose,” 
who, it will be remembered, went to Am- 
sterdam to teach the English language to 
Dutchmen, but learned after he got there 
that to make a success of his undertaking it 
would be necessary for him to be conversant 
with their language as well as his own. 
The fact that there are thousands of patents 
issued that are valueless would go to 
prove that inventors look at but one side 
of their inventions. This army of men who 
invent and re-invent that which is of no 
practical value may be subject to ridicule, 
but they are in many respects a clever set of 
fellows, and have on their list some illustri 





ous names, whose fame, however, does not 


rest on their patents, but the schooling that 
inventing brings may have been of great 
benefit in the accomplishment of that which 
is of value or importance. At all events, the 
machinist’s spare hour is his most precious 
time, as it affords him an opportunity to 
make his own designs and work from them, 
instead of continually working from those 
made by some one else, and this is no mean 
pleasure of itself. 

There is another machinist I will speak 
of only as showing what may be done by ap- 
plying a few hours a day to the accomplish- 
ment of some purpose. He was a man of 
perhaps 40 years of age—only a passable 
machinist, but as a ‘‘ book worm” he was 
equal to a full regiment of average machin- 
ists. 

He read history, poetry, fiction—every- 
thing that was printed and bound that he 
could get. Books were his hobby and fora 
jour., I have no doubt but that his li- 
brary was the largest ever owned and read 
by such men. He possessed a remarkably 
good memory, and could give one informa- 
tion, and lots of it, on almost any subject, 
but with all that he was a poor man in all re- 
spects. He was burdened with knowledge, 
but lacked the wisdom to put it to any good 
use. 

In ‘‘ Pittsburgh Shop Notes,” in AmMErt- 
cAN Macurnist of July 9, 1891, Mr. Miller 
describes a paradise incomparably more 
creditable and enjoyable than anything I 
have ever seen orread of. I refer to what he 
says of Mr. Brashear. When I read the de- 
scription of the surfaces produced by Mr. B. 
I paused to see if there was anything | 
could think of that would aid my faculties 
in comprehending that which was so perfect. 
I thought of a balance our chemist has 
that will readily weigh so light an amount 
as the lead that is rubbed off a pencil in 
making a mark }” long. This is done by 
first weighing a piece of paper, then remov- 
ing it from the pan, making the mark, and 
then weighing it again. After making a 
test of this kind I asked the chemist to bal- 
ance the beam very carefully, then put his 
hand in the case at one end of the beam, 
and see if the warmth of his hand would 
lengthen that end of the beam and give it 
the advantage over the other. This experi- 
ment proved to be too sensitive for the bal- 
ance, for nochange in it was discovered 
that could be attributed to such cause. 

In according Mr. Brashear a little world 
of his own, it establishes the fact that a me- 
chanic’s province is boundless. 

Last summer I took a trip up the lakes— 
one of the most delightful ways to spend 
one’s vacation that I know of. The scenery 
along the river above Detroit is fine; also 
that along the river from Lakes Huron to 
Superior. Going on a vessel], one gets time 
to geta good look at an object before he is 
shot out of sight. The pleasure of breath- 
ing pure air is also a strong recommenda- 
tion in favor of a lake trip, especially if 
one hagto get his supply in the midst of an 
hundred or more furnaces for eleven months 
in the year. 

I left the vessel at Marquette, Mich., and 
went out to Negaunee to hunt and fish in 
that vicinity. I had no intention of visiting 
any shops, but wandered into one before I 
knew it. I found the foreman reading the 
Just issue of the AMERICAN MACHINIST, and 
judging from bis remarks it wasanimportant 
factor in his shop; for he said, ‘tI can’t run 
the shop without it.” He spoke of it in the 
highest terms, and when he learned that I 
had been reader of it from its infancy, it was 
a case of old friends meeting. No letter of 
introduction or masonic sign would have 
welcome. I spent the bal- 
ance of the day very pleasantly with the 
foreman and others in and about the mines, 
a description of which would alone make a 
long letter of itself. 


made me more 


ate 
Combinations Pay. 


That combinations pay those who are on 
the inside will be pretty generally admitted, 
and yet the people have but a vague idea of 


bination, which recently voted to the Pacific 
Mail Steamship Company the sum of $75,- 
000 per month, conditioned solely on an 
agreement by the steamship company that it 
shall not freight between San Fran- 
ciscoand New York at such rates as might di- 
vert business from the transcontinental roads. 
The transcontinental railroads dare not 
do this openly, therefore, as a sort of a blind, 
which, however, is so gauzy that it deceives 
no one, the subsidy is paid in the form of a 
Last year 
these roads paid over half a million of dol- 
lars for space on vessels and did not use the 
space. 


accept 


contract for space on vessels. 


In addition to this the combination 
pays $500,000 a vear to the Canadian Pacific 
for keeping out of the Pacific coast business 
of the United States, making an aggregate 
subsidy amounting to $1,500,000 a year to 
prevent competition in the carrying trade of 
the Pacific coast. This is but one of many 
instances that could be cited, showing how 
It is needless to add that 
the consumer is called upon to pay the sub- 
sidies.— Stoves and Hardivare Reporter. 


combinations pay. 





Machinists’ Supplies and Iron. 


New York, December 26, 1891. 

Iron—American Pig—No change of importance 
has taken place in the condition of the market 
since our last report. 

We quote Standard Northern brands, No. 1 
Foundry, at $16 to $17; No. 2 is selling at $15 to 
$16 50, and Grev Forge at $13.75 to $14 50. Southern 
brands of good quality are obtainable at &16 to 
$17.50 for No. 1 Foundry; $15.50 to $16 for No. 2; 
and $14.25 to $14 50 for No. 3 

Scotch Pig—We quote Coltness at $22, and Egling- 
ton at $20 25 

Copper—Thea copper market has been a litt'e 
firmer during the last few days. and offerings of 
Lake have been scarcer. The consumers hold aloof, 
but it is expected they will come in the market he- 
fore long. Lake Copper is quoted at 10We. to 1034ce., 
and Casting Copper at 10ec. to 1014e. 

Lead —The market is more or less nominal at 
425e. to4320e There 1s no evidence of business, In 
offerings of January delivery at 4.30c. to 4 82l¢c. no 
interest is taken, 

Lard Oil.—The market is firmer at 54c. to 55e. for 
Prime City, according to holder and quantity. 
Western on spot is quoted at 58¢ to 54e. 

Spelter—The market is nominal at 4.75¢. for New 
York delivery. There seems to be no indication of 
business here. Reports from the West are more 
favorable. 

Tin—The market is steady and dull, both here 
and abroad. The only sale in several days con- 
sisted of 25tons for January at 19.90c., and the 
same price would still buy. 


* WAN TED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 80 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
are will be forwarded, 








Wanted—First-class machinists. Address, The 
Ticonderoga Machine Company, Ticonderoga, N. Y. 

Wanted—A first-class pattern maker. Write to 
the Jenkins Machine Co., Sheboygan, Wis. 

Experienced mechanical draftsman desires posi- 

ion. References. Address K., AM. MACHINIST. 

Position wanted as tool dresser, by a first-class 
tool dresser. Box 20, AMERICAN MACHINIST. 

Wanted—Mech. draftsman, quick and accurate, 
to work under instructions on printing presses; give 
age, wages expected, and ref. H.Am. Macn. 

Wanted, Draftsman— Good mechanical draftsman. 
One preferred who has had some experience with 
steam pumping and hydraulic machinery. Address 
Pump, care AMERICAN MACHINIST. 

Young man wants job uader instruction on lathe 
and planer. Worked several years erecting engines 
(large and small) in shop and at plant. Expect pay 
for real value of services only. Reliable, Am. Macn, 

Young man experienced in design and construc- 
tion of steam and electric plants, selling machinery 
and complete plants, and until recently manager of 
branch office of prominent company, desires en- 
gagement. Address Delta, AMERICAN MACHINIST. 

Machine shop foreman, with large exp. in manag- 
ing men, designing of special tools and jigs for im- 
proved methods of work, well up in modern prac- 
tice in tool machinery and hardware, desires to 
change; Al references. Straight-Edge, Am. Macu. 

Wanted—A No. | machinist, with good education, 
pushing, progressive, used to modern practice and 
economical management of men,and who will work 
to his employer’s interest, as assistant foreman in 
shops located near New York; state experience age, 
nationatity, wages. Address P., AM. MACHINIST. 

A first-class designer and mechanical engineer 
desires a positions chief draftsman with a good 
firm. Specialty—Corliss engines, boilers, hoisting 
engines, air compressors, Cornish pumps, refrigerat- 
ing machinery; age 43 years; first-class references; 
Chicago preferred. Box 19, AM. MACHINIST. 

4 young man who has had charge of the me. 
chanical department of a technical school, wishes, 
for reasons to be given, to change occupation. 
Would like situation in some manufacturing es 
tablishment where he could have a small money 
interest. Ten years’ experience with machinery. 
Address Box 12, AMERICAN MACHINIST. 





. . rE y , rewees 
4 MISCELLANEOUS WANTS + 
Advertisements will be inserled under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing weeks Answers addressed to our care will 


be rorwarded 


iSRUE, 


Cheap 2d hd-lathes & planers. 8S. M. York, Cley’d,O. 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 








how well combinations do pay. An instance | 





is given in the transcontinental railroad com-| ¢ 


Light and fine machinery to order: Foot Lathe 
Catalogue for stamp. E. 0, (Chase, Newark, N, - 
Kest Bolt Lleader in the World for $50, Address 
. Ul. Baush & Sons, Holyoke, Mass. 
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Wanted—Specialties to build for the — 
trade. Bluefield Iron Works, Bluefield, W. 


Engines, special and gen. mach’y deslened: “ideas 


developed. A. W. Jacobi, 136 Liberty St., 


Special machinery designed and built. 4 rea 
Langston & Co., 70 N. 4th St., Philadelphia. 


_Agents wanted in every shop. Moneyin it. Scien- 
tific Machinist, Cleveland, O. Mention A. M. 
[ wish to contract with parties to make fine com- | 
position castings. Address B., Am. MACHINIST. 


Wanted—Second-hand Allen Pneumatic Riveter, 
with or without compressor; state size, price, and 
when built. Address **Riveter,’’ care Am. Macu, 





To manufacture light special and automatic ma- 


| chinery, novelties, models, patterns, tools, etc., by 


| Orange Machine and Repair Works, Orange, N. J. 
Wanted— Engineers to write for catalogue of all 


| the latest and most valuable mechanical, scientific 
| and electrical books which are given free with each 


| barrel of the Pittsburgh Boiler Scale Resolvenht. 


| Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 


For Sale—A jobbing and contract foundry loca- 
| ted in a city of 30,000 population. Skilled labor in 
abundance, wages not high. Foundry in operation 
employing 25 men. Full and complete equipment; 
good will and trade established. Several yearly 
contracts from best concerns in city will be sold 
with business; buildings leased fora long length of 


| time. Bright opening for energetic men with mod- 


Special leather and cement for covering pulleys; 
no rivets required; local agents wanted. Crescent 
Mfg. Company, Cleveland, Ohio. 


| Same business on a larger scale elsewhere. 
' 


Present owners desire to engage in 
Address 


erate capital. 


F. S. C., care of AMERICAN MACHINIST. 
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Hammers 


REPUTATION. 


Men test everything in this world 
by what it produces. 


‘2000 


IN USE. 


BRADLEY & COMPANY, 
q SYRACUSE, N. Y. 
BRANCHES IN NEW YORK and BOSTON. 
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MACHINERY PATTERN MAKING. 


Containing Full Size Profiles of Gear Teeth, and Fine Engravings on Full Page Plates, Illustrating Man- 
ner of Constructing Numerous and Important Patterns and Core Boxes. 


By 
376 Illustrations. 


JOHN 


=. 


WILEY & SONS, 


DINGEY 


12mo, Cloth, $2.00. 


NEW YORK. 





ALTY. 
By a molder of 50 nag = rience. Castings guaranteed 
true to pattern. Get my prices. 
GEORGE HIBSCH, 4 1-2 Plain St., Albany, N. Y 


TEE. * COLD DRAWN 
JohnS. Leng’s Son & Co. New York. 


EEL TUBES 








GEAMAN & SMITH ape R. I 





Milling‘ : 
Machine 





KEY SEATERS 


Portable and Stationary. 


Back-Cutting Attachment 
Key-Making Machines. 


Giant Key-Seater Co. 


EAST SAGINAW, MICH, 


April 25, 1891. We are very 
much pleased with it, and 
think it the best mac hine on 
market for simplicity and 
effective work. DAVIS & 
COWGILL IRON WORKS, 
Omaha, Neb. 


FOR SALE. 


Engines and Rolling Mill Machinery, all as good as new, 
aving been used less than one month. 

1 Upright engine, 40 x 42 inches, w th 45-ton fly-wheel. 

1 Upright Engine, 2% x 30 inches, with 25-ton fly wheel. 

1 Upright Engine, 18 x Winches, with 16-ton tly-wheel. 


3 Upright Engines, 744 x 12 inches. 








2 Upright Engines, 6 x 10 inches. 
1 Horizontal k ingine 9 x 16 inches 
2 Two-flue Boilers 48 inches x 26 feet. 
1 Doctor Pump, 5-inch plungers, 
1 Large Alligator Shears, l4-in. blade, with 10 x 12 in. Engine. 
5 Pairs Alligator Shears, 12-inch blade, to be run by belt and 
wearing 
1 Thirty-ton Scales, never taken out of original package 
8 2500. pound Seales, never taken out of orjinal package 
14 Housings for three high 20 inch train rolls with 
11 Rolls, boxing, bed plates, etc., for same, for merchant bar 
iron 
2 Housings, two hich 12 inch, and two rolls for same 
1 Squeezer, coffee- mill pattern. 
2 Hot-saws. with 42-inch saws, stands, mandrels and pulleys 
3 Valves, 14-inch, 12 inch and 10-inch. 
Together with a large amount of other tools and machinery. 
For prices and further information apprty to 





N. M. ADAMS, Findlay, Ohio. 


CLOUGH’S PATENT 
DUPLEX GEAR CUTTER 


One pair of these Cutters cuts a 
——§) pitch of interchangeable peer 
wheels from 15 teeth to a rack 
clusive. 


For circular and prices, address 


AAA. R. M. CLOUGH, 
= TOLLAND, CONN. 


Machine Tool Business For Sale. 


The advertiser, desiring to give his personal 
attention to other business, wishes to dispose of 
his Machine Tool Manufacturing Business, which is 
well established and located in an important center 
for that business. Stock, Machinery and Business 
are worth $30,000, with contracts and agencies 
insuring a prosverous business. Address, MACHINE 
Toous, care of AMERICAN MACHINIST. 
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If you buy a KEY-WAY CUTTER 
without a KEY-MAKING ATTACHMENT 


THE MORTON ‘2: 
ning 
Key-Way Cutter is the only ma 
chine on the market 
that will cut a Key- 
Way and make a Key 
tofitit. Mr. Geo. New. 
comb, Sale 2m, Mass., says as fol- 
lows: “The Key-maker is a 
wonderful attachment, making 
keys faster than a man can cut 
, offthe steel forit. The Key- 
|| Way Cutter does a piece of 
) work in fifteen minutes 
which requires my man 
seven hours to accomplish 
by hand.” We build machines with stroke varying from six 
inches to five feet, and cutting from the smallest Key-ways to 
six inches wide. MORTON MFG. CO.. Muskegon, Mich. 
Formerly of RomMEO, MICH. 












You will make a 
mistake that will 
cost you 
money. 








STARRETT'S 


FINE TOOLS 


mm Skilled mechan- 
ics prefer them. 
Live dealers sell 
them. 

Send for free il- 
lustrated Cata- 
logue. 


a S. STARKETT, Athol, Mass., U.S.A. 


Lonpon Acents : Chas, Churchill & Co., Limited, 
21 Cross St., Finsbury, E. C 























FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF 


METAL-WORKING MACHINERY, 


OFFICE AND WORKS: 


Nos. 13 to 21 Main Street, FITCHBURG, MASS. 





SsEND EF ‘OR Cc ATALOGUE E. 





~— 
48-inch Planer. 





FO 


A. 





184 Washington St., 
SEND FOR CIRCULAR. 


SMALL POWER OR HAND PLANER. 


R ANY SMALL WORK. 


Weight of Platen 100 Ibs. 


J. WILKINSON & CO., 


BOSTON, MASS. 








THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





FOR TOOLS. 
‘SaId WOT 














Improved Screw Cutting L ATHES 
Foot and Power. 
Drill Presses, Shapers, Band, Circular and_ Scroll 


Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY C0., 


167 to 175 Highland Avenue, SIDNEY, OHIO. g 
MONTGOMERY & CO., 105 Fulton St., New York, Gen’l Agents. 


Fine Taps, Dies, Reamers, Etc. 


= Lightning and Green River Screw Plates. 
‘ eI 


Py L's == Tap Wrenches, Bolt Cutters, Hand and Power 
eee Drilling Machines, Punching Presses and other Labor- 
saving Tools. Send for new Catalogue. 


ay «WILEY & RUSSELL MFG. CO., Greenfield, Mass. 
> New York Crry AGENCY, 


C. H. TUCKER, Jr., & BRO., 126 Liberty St. 


Shitieihitptetatinain Patt ) The Measure — The durability of the 
)\ of Excelfence machine and the quantity 


he ep | | nr oll quality—of work 
H k I produced, is nowadays the measure of ex- 
oG TILEY | /) sellence and profit, and in this respect the 
; /) “Hackney” is far in the lead. 
Pow AT 1) Tt surpasses other power hammers in 
Hammer 


durability, speed and quality of work. 














_— 


SS 


Write for catalogue and prices. 
| THE HACKNEY HAMMER CO. 
Cleveland, O. 


For TOOLS, DRILLS, 
DIES, 


All Kinds in Stock. 
Gold Medal, Paris, 1889. 


SS 





Eon0PS STEE 


UFACTOR 


WILLIAM JESSOP & SONS, LD, | SE EIELD | 9 (uh dT RES Ynn 





+] How to get the best results with “*R. MUSHET’S SPECIAL 
STEEL.”’ Greatly increase ary! speeds and feeds; then compare 
the work you turn off with that done by any other known Steel. 
This will make the first cost of “* Mushet’s” look insignificant. 
“ B. M. JONES & CO., 


erm CAL, Sole Representatives in the United States. 
TITANIC * 11 & 13 Oliver sSt., BOSTON, MASS. 


143 Liberty St.,. NEW YORK. 





ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 














We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


HW. JOHNS MANUFACTURING (0, 


87 Maiden Lane, NEW YORK. 


HW. JOHNS MF6.CO. 
87 MAIDEN LANE, 


CHICAGO, PYILADELPHIA, Lonnee, 








THE HOWARD MULTIPLE BALL BEARING. 


No, 2 





Applicable to Frictional Bearings in General. Now running at our works 
and showing a saving of about two-thirds in power. 


MOSSBERG MANUFACTURING CO., Attleboro, Mass. 











PATTERNS ! iM AG (i iT DESIGNS ! 
$$ Ne 
ee %@, 


MACHINE TOOL BUILDERS. 


Wilmington, Del. 
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NICHOLSON FILE COMPANY, 


? R. I. 








WCHOLSON FE © 





FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





7 BERLIN IRON BRIDGE CO, 


Office and Works: East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 


FRANK L. WILCOX, Treasurer. 





The above cut is taken direct from a photograph of an iron roof built by’us for The (¢ 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 





W. Hunt Co, at 


West New Brighton, Staten Island, for a Machine Shop. The building is 42 feet in width 
by 202 feet in length, the trusses being placed 10 feet apart, connected by iron 


purlins and covered with slate. 


Notice that the roof is arranged to 
carry shafting at any point on the lower chord, 


which is 


considerable of a vietchatid in an iron roof. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





SWIVEL BASE. 


OFFSET JAW VISE. 


Specially adapted 
for drill press work 
where chucks cannot 
be used, and equally 
good for special or 
regular bench work. 
Send for catalogue 
. of full line of the 
most improved de- 
signed, and best fin 
= ished machinists’ and 
plumbers’ vises and 
small tools. 


HOLLANDS MFC. CO., 


ERIE, PA. 











Montgomery & Co. 
Machinists’ Tools 
AND SUPPLIES. 

105 Fulton Street, 
NEW YORK CITY. 






Sp <> TAPS. DIES, 
And Machine Screws. 


CABLE ADORESS, “RUNOLET, NEW YORK® 


BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 
MACHINIST, 


BREHMER BROS., 
440 N .12th St., Philadelphia, Pa. 


PRATT INSTITUTE, 


Brooklyn, N. Y. 
DEPARTMENT OF MECHANIC ARTS. 


Evening classes in Strength of Materials, with lab- 
oratory practice, also in Machine Design, will begin 
on January 4, 1892. 

For fu rther information, or for application blanks, 
apply at the General Office of the Institute, Ryer- 















son Street. F. B. PRATT, Secretary. 





CED PRICES OF 


RR 





Thes 






se ae 
Cr ss St., 


LeCOUNT’S LIGHT STEEL DOE. 


No. INCH PRICE. No. INCH PRICE. 
1 RQ $ .35 8 2 $1. 10 | 
2 .% .B5 Small Set of 8—5.50 
3 34 50 9.....2% ‘ 1.40 
4 1 60 | 10 3 . 1.50 
5.....1%4 75 ; 3% . . 1.70 
6 1 5 2 4 . 1.90 
7 1%, 1.00 Full Set of 12 12.00 


Cc. Ww. LeCOUNT, South Norwalk, Conn, 


. by CHAS. CHURCHILL & CO, L’t’d 21 


s are for sal 
onden Eng’ and. 





use of 


sendy FAULC 
= RND: =) 
NoATON CO- 
Ou TROT, MICH 
TOT = = 





objectionable 
Machine. 
does the work perfectly and quickly. 
rig practically as simple as the old-fashioned grind 
stone trough and much more 
circular, 


LELAND, FAULCONER & NORTON CO., 


96 to 106 Bates Street, 


lurn, Taman & Toner Ct 
WET EMERY GRINDER. 


Any amount of water easily applied without the 


Pump, Hose, Treadles, Cocks, or any of the 
features common in this class of 
Truing Device, which is inexpensive, 
The whole 


effective. Send for 


DETROIT, MICH. 





F.J. SCHMITT & Co., 


30 & 32 FRANKLIN ST., NEWARK, N, J. 
—MANUFACTURERS OF— 


VaUGHNS PATENT POWER HANMER, 


Can be adjusted easier and quicker than 
any other in use. Also 


JEWELERS’ MACHINERY 


And Tools of every description. 








{mr NT 


PROVIDENCE, R, I, Oct. 7th, 1s! 


MILLERS FALLS CO., 
93 Reade St., New York. 
Gentlemen: 

We have had one of your POWER HACK SAWS in use in 
our factory for some time, and take great pleasure in saying 
that we consider it an indispensable labor-saving mac hine, 
Itsaved us over five dollars in waste of stock and lab« 
before it had been running a week 

We are yours very truly, 
THURSTON MANUFACTURING CO 


IN ENCLAND. 


Americans or others desirous of having high 
class machinery or tools manufactured in England 
are invited to communicate with 

L’T’D 
* 


GRENFELL & ACCLES, 


HOLFORD ENGINEERING WORKS. 
Perry Barr, Birmingham, England. 


G. & A.’s extensive works are fitted throughout 
with the latest and best types of American ma 
chines and tools, and are conducted upon the 
American system, under the superintendence of 
American Engineers (formerly of Hartford, Conn.) 
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UFFALO FORGES. 


Shy Rr KE ‘pk. et oi ILI SII PSE III RG EEE DPI. 
BUFFALO FORGE CO., BUFFALO, N. Y. 








STERLING'S 


PATENT 


Friction Pulleys 
and Couplings. 


Satisfaction fully guar- 
anteed. All sizes from 
to 1,000 Horse Power. 

Send for Circular No. 1. 


Friction Pulley. 


PATENT 


Ge Adjustable Reamers 


A set of 5 Reamers will 
ream any possible 
hole from 13-16 to 444 in, 

Thoroughly tried and 
practical. 

Send for Circular No, 2 


size 






MADE BY 


Cranston & Zones, 


57 Park Street, 
NEW YORK. 


(, hil iit 
Used 
\ 





HENRY CAREY BAIRD & CO., 
[NDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 
te Our New and Revised Catalogue of Practical and Scien 
tific Books, 87 pages, Svo., an d our other Catalogues and Cir 
yy the whole covering every branch of Science applied 


»> the Arts, sent free and bros of postage to any one in any 
pan of the world who will furnish his address. 


Wanted PATTERN MAKERS 


TO WRITE TO 


The FOX MACHINE CO. 










FOR 
Pocket Memorandum Book. 





ss s 

=; : aN See cut of “TRIMMER” in 
— yi Sal next week’s issue. 

SiR VER Over 5,000 in Use. 
4) ? Ki a Vrite for Catalogue. 
“Kt, ¥ Ye gat a 
ey) rAd ae ere of Im 
VAIN AR / ie ° 

) Ww Wy 


THE FOX MACHINE CO., 


$25 N, Front Street, Grand Rapids, Mich. 








STEAM YACHTS & TOW BOATS, 


IGH SPEED MARINE ENGINES. All types 

of boat boilers, including the ROBERTS 

WATER TUBE SAFETY BOILER with our 
improvements. CHAS. P. WILLARD & CO., 
Catalogue free. 5 Dontinick St., Chicago. 





STRAP JOINTS 


For Engine Builders and Machinists. 


STANDARD 
Nay 


Prices lower 





Quality Warranted. 
than you can make them. 


Also COMPLETE CONNECTING RODS. 


COOKE & CO., 


163 & 166 Washington St., NEW YORK. 


Write for circular and mention this 
paper, 


SEND FOR CATALOCUE. 


ESTER MACHINE SCREW CO. 


AAAAAAAAAAAA AA 

















O'R R f 


Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 





THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BARKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 
252 Broadway, New York. 
Monument Chambers, King William St., London, E. C., England, 
American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents through 
our London House. A good invention is worth as much in 
Great Britain as in the U. S. Competent draftsmen em 
ployed on premises. We refer to wellknown men in the 
machine trades for whom we have done business. 





Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application, 


TURRET LATHES 


ARE EXPENSIVE. 





This can be applied at little expense. 


ERASSE & CoQ., 








90-94 Park Row, New York, 








WORTHINGTON 
STEAM PUMPS 


SEND FOR NEW EDITION OF 
GENERAL CATALOGUE 


Henry R WORTHINGTON 
SS LIBERTY STREET 
NEW YORK 
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CLE VETAN NOT WT DRILL CO 


CLEVELAND TWIST DRILL CO.isicetsrs-ten"e 
“HOWE’S SPECIAL’ .. 
Finest Work 


TOOL STEEL. sii 


HOWE, BROWN & CO.,L’T’D, PITTSBURGH, PA. 


93 John St., New York, 127 Oliver St., Boston. 228 Lake St., Chicago, 





FOR THE 





ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine, 


Made in all Sizes to Cut from 1-4” to 6”. 

The simplest and most durable machine in existence. The 
threading head is made entirely of steel. No links, levers, 
springs, caps, cases, blocks or die rings in or about the head. 
Separate Heads and Dies Furnished. * Write for descriptive 
circular and price list to 


Capitol Mfg. Co., 125 to 137 Rees St., Chicago, fll, U.S.A. 


Agents for Gress Britain, CHARLES CHURCHILL & CO., 
td., 21 Cross Street, Finsbury, London, E. C., England. 








GRAHAM TWIST DRILL CO., Detroit, Mich., U. S. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS & CHUCKS, 





Endorsed by Practical Mechanics Everywhere, Send for Catalogue and Prices, 


$29.00 STANDARD olL PATENT Ti ET 








Castings for High Speed Steam Engine, 
CYLINDER 4in. x 4% in. 

T. Shriver & Co. Iron and Brass Founders, 

333 E. 56th St. 9 N. Y. Cc ity. containing  experi- 


Sets of ( ‘astings for Engine illustrated above, with Cas¢- ence of machinery 
steel Shaft, Connecting Rod and Rock She uft and Brass Bear- firms. 


sprints o wonky asewinge date Se" THFE® aborts | eT ND ARD OIL, PUEL BURNER CO., Fort Plat, NY. 
SRISTOL’S Patent STEEL BELT LACING. 


SAVES TIME, 
SAVES BELTS, 









For a great rary F 
of mechanical wor 
using heat. Send for 
Tilustrated Pamphlet 















S 
READY TO APPLY FINISHED JOINT PATIENCE . 


THE BRISTOLS’ MFG. CO., Waterbury, Conn, 
BELLOWS 


| ban icromete 








ef)” Send for CATALOGUE to 
: STANDARD TOOL CO., Athol, Mass. 
Deposited in the U. §. $845,000.00. d 
Policies issued giving full protection to Em- 
hoot of Ave dent “ieates Proportioned to" Risks FRICTION CLUTCH PULLEYS 
O t 0 e only Payme 
of Occupation ne Premium th and CUT- OFF COUPLINGS. 


during year. No Contingent or other Liability on 
|THE WooDcocK CLUTCH 


part of Employer. 
Simplest and bestin the world. Address 


CHIEF OFFICE IN THE UNITED STATES! ss 
71 KILBY ST., BOSTON, MASS. || 41 ENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 








ENDICOTT & MACOMBER, 
Managers and Attorneys. 
Boston : Samuel Appleton, 28 Central St. 








New YorK: Edmund Dwight, Jre., General Agent, 51 Cedar 


MupLe Der ?ARTMENT : Tattnall Paulding, Resident Adviser; A DJ U STA [S39 LE 


John G. Hooven, Manager; John M. Ash, Jr., General POWER PRAGA 


Agent, 416 to 420 Walnut Street, Philade Iphia. 
CHICAGO Geo, A. Gilbert, 226 and 228 La Salle St 

NEW IMPROVEMENTS. 
OPEN-BACK ADJUSTABLE Unsurpassed for Sheet Metal Work. 


3T. Louis: F. D. Hirse hberg Bro., 120 N. Third St. 
pated IN ALL THE PRINCIPAL CITIES 
WORKMANSHIP GUARANTEED. 
WELL DESIGNED. 


ay Powers BQO | citi arse 
Springfield Mach. Tool Co., 
Vertical 


SPRINGFIELD, OHIO. 
—OoR— 












Inclined. 


THE oS 
For Cutting and Forming | FES apace: ENT MF 6CO 
SMALL ARTICLES OF ‘na bt.) Pr i rr! "y 


Sheet Metal, Leather, 
Paper, Etc. 


laoRiANce MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, 
Plymouth & Jay Sts., - BROOKLY N, N. ¥- 















- “BLISS CO, LIMITED, 


SS VY. 
Oo i . eal ohs (E. W. BLISS CO. aelaatitiiat N. Y. and the 
perating the works of the j AES & PAKKER PRESS CO., Middletown, Conn. 
Headquarters for Shears, Drop Hammers, Trimming and Wiring Lathes, 
Presses, Dies and all machinery for working Sheet Metal. Circulars, Cata- 
logues and all required information on application. 
Address all inquiries to 
E. W. BLISS CO., Ltd., No, 1 Adams St., Brooklyn, N. Y. 











2 


THE BUFFALO STEAM PUMP CO. 


BUFFALO, N.-Y. MANUFACTURERS OF 


‘ STEAM PUMPS 


FOR ALL &), Ge Bp E> 


THE CANTON STEAM PUMP CO., ©4N5ON. 


Manufacturers of 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
~ ABSOLUTELY First CLass 
Discounts and Terms on Application, 


SNOW STEAM PUMP WORKS, 
BUFFALO, N. Y. 


STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 
4 JEANESVILLE IRON WORKS, 


— 











2/4 X Wax 2%2 


10X6 X12, 
























JEANESVILLE, LUZERNE CO., PA. 
BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS, 


; DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
Mine Pumps, Sinking Pumps. Pressure 
Pumps, Vacuum Pumps, Artesian Well Pumps, 


Duplex Mine Pump. Power Pumps, Etce., Ete. 


Maslin’s Patent Steam Pump. 


Cheapest and Best Automatic Steam Vac- 
uum Pump. Handles DIRTY and GRIT- 
TY LIQUIDS without Oil orCare. Sim- 
plest, and most durable, as doosening two 
nuts makes all valves accessible. Pump- 
ing Outfits for Contractors, Irrigation, 
Railroads, Mining and general uses. Send 
for Circulars. JoHN Mastin & Son, Sole 


Mfrs., 165-167 ist St., Jersey City, N.J. 
CYLINDER SICHT 


PATENT OILERS, FEED CUPS. 


Government Regulation 


li POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


YJ. £. LONERGAN & GO.,  S**e,caunnar® No 


211 Race Street, Philadelphia, Pa. 
1888 CATALOGUE FREE ON APPLICATION. 





U.S; 
STANDARD 


1é 
PUNCHES 


SAMBVHOIYH'd’/ 








‘TMS BONATIAON, 











McGRATH’S PATENT 


Emery Grinding, Polishing ee a 

and Bufling Machines, § Bo eS a 
Bear.ngs yielding or rigid at will. 

Wheels always true and in 
balance, dispensing with use 
of diamond tool and chilled 
burr, and saving the time, 
labor, and cutting away of 
wheels, otherwise wasted in 
truing. Send for Catalogue, 


McGRATH & COLLINS, 


Connors N.Y. 


Turret Drill Press. 


SIX SPINDLE. 
Drills from yy to 4 hole, 
speed from 250 to 2000 Rev. 
Suitable for a large variety 
of work and is operated with 
7 ease and rapidity. 
_ a SEND FOR CIRCULAR. 
eS A.D. QUINT, Hartford, Ct. 








TRUMP CHOCK. 

The Cheapest and Best. 
WILL HOLD 

ACCURATELY, STRAIGHT or TAPER 

Write for Prices to: Shank Drills. 


TRUMP BROS. MACHINE CO., MFRS. 


Wilmington, Delaware, U. S. 


Made in 8 Sizes, viz.: No. 1. ae 9 2 Sad 
to 34” For Sale by CHAS.CHURCHILLE& ag Ltd, 


“ > “ ; to § 3” 


21 Cross Street, Finsbury, London, England. 


t F g ay PHILADELPHIA, 
MANUFACTORERS OF 


QUICK LIFTING AND LOWERING ROPE HOISTING MACHINES. 
Adjustable Clamping Blocks, Drill Guides, Elevators, Etc. 


PATENT CENTER GRINDERS Ocomse.ec° 


Will grind Lathe Centers true if sprung or broken, quicker than 
they can be turned and filed. SEND FOR CATALOGUE. 











_ VYOLNEY W. MASON & CO., Pat.KEY-SEAT SETTING GAUGE 
Friction Pulleys, Clutches and Elevators, | FAP GaNtT IL, Mecteat al melt mal ciel bint 


PROVIDENCE, R. I. g-wxwce x co. TWIST DRILL GAUGE 


Fine Machinists tools BoSTON, MASS. Send for LISTS 


Root’s Force Blast Rotary Blower, 











KEUFFEL & ESSER CO., NEW YORK. 








Sache G.ue PRINT PAPER. 
bola 18 THE CHEAPEST, RO WASTE. NO FAILURES FOR 
t Scho wanes THE GEST ANC MOST PERMANENT PRinTE POUND RIS. SMITH SHOPS, PNEUMATIC 


Sacks nears vomoest anv aves THs wost PERMANENT POINTE TUBES, VENTILATION, ETC. 
f Soha WHEN WASHED AND ORIED 1 STRONGER THAN (7 Was BaPORE 
f QaTTATIONS are ctantifut Tie principe! advantage ciaimed for the umttations© the low artes 


We centre that Engfiae to he cheapest, fer the reasons stated above 





' Gamoten Prive Liste tad information cheerfully furnished Photo Printing fer the Trade 








SLOW SPEED, POSITIVE BLAST, 
Y) PERFECTLY BALANCED, 





Best Mechanical Construction. 


P.H. & F. M,. ROOTS, Manufacturers, 
iat IND. 


163 & 165 


Aji ACHINER 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO —— WIRE 
RODS AND WIRE FOR DRAWING. N f 
iT, 
For Machines or Information, address the Nan 8, TOW NSEND, Get, A vt Vashington St.. 


Manufacturer, COKE & ((), cs ),, Selling Aats, ty NEW YORK. 


4 W. GOODYEAR, Waterbury, Ct. In Writing Please Mention This Paper. 
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Absolute Safety from Destructive Explosion—Highest Attainable Economy of 
Fuel— Rapid weéneration of Dry or jay eet Steam—Durability —Low Cost of Main 
tenan: e—-Lase of Transportation an Lp manag hy jog are among the advantages 

0ssessed by the ** Wharton-Harrison ” form of ier. 
7 Send for | Descriptive Pamphlet— Drawings, —- and Estimates promptly 
furnished for any Ss ot power from 4 H. 

an 





otate requir sider our tS hg 
HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 
NEW YORK, N. Y¥. CHICAGO, ILL. ATLANTA, GA. 
41 Dey Street. 187 La Salle Street. 9 No. Pryor Street. 








DRY STEAM 


FURNISHED BY 


THE POND 


SEPARATOR. 


The Pond Sepexstor is guaran 
teed to relieve the steam of allen 
trained water, and ‘return this 
water to the Boiler. thus effecting 
a large saving in fuel. 


SEND FOR CIRCULAR. 


POND ENGINEERING CO., 


THELOWE BOWER 


WITH ALL IMPROVEMENTS. 









THE BEST TWENTY YEARS’ RECORD 





IN EVERY RESPECT OF ty, cen 
ANY BOILER. ‘ Dallas, Seattle. 





Send for Descrivtion and Information on Boilers, 


THE BRIDGEPORT BOILER WORES, 36" For PatTERN MAKERS. 8 SIZEs. 


BRIDCEPORT CONN. H. WHITE, 44 N. 4th Street, Phila., Pa. 


THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., 
Philadelphia. 


FLEXIBLE METALLIC FILLET 











Manufacturers of 
Portable Drilis, Hand 
Drills, Boiler Shell Drills, 
Light Drill Presses. 


ELECTRIC MOTORS, 


Specially adapted for driv- 
ing Machine Tools, Cranes 
Elevators, Pumps, Presses and 
other Machinery. 


ELECTRIC GENERA- 
TORS, 


For Sastatintion of Com- 
plete Power Plants 


The ROPPES Live-Steam Tal Tat Purifier, 


Guaranteed to Prevent Seale in Boilers. 





Easily Cleaned, 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 


STEN MACHINERY 
PIN EES | 


Auk -LU 














“UNGHIN Io 




















WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


The Only Genuine Fossil Meal. 
¥ The best non-conducting material known for “(rade mark 
Steam Pipes and Boilers. Can be easily 
removed and repeatedly reapplied. 
ITs saa | Sea rest INSURES ‘AN ABSO- 








FOSSIL MEAL bea & Oe Cedar Street, N. Y. 


J.A. FAY & CO. ist 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


FOR USE [N 


Pattern Making 


Car, Locomotive and Bridge 
Works, Planing Mills, Sash, 
Door and Blind Factories, 
Cabinet,Spoke and Wheel 
Shops, Carriage Works, 
C,, &0. 

Allofthe highest standard of excellence —— 
W. H. DOANE, Pres, © D. L, LYON, Sec'y, No. 1 Band Saw. 





Largest Line in the U.S. 


Complete Outfits or Single Machines 
Furnished for any Purpose. 


THE EGAN CO., 


239 to 259 W. FRONT ST., 
CINCINNATI, OHIO, U. 8. A. 


Originators and Builders of 


WOOD-WORKING 
MACHINERY 


OF THE MOST ADVANCED TYPE 
FOR THE SAVING OF TIME 
AND LABOR. 


Pattern Machinerya Specialty. 











Send for Catalogue. 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICHI. 


THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de- 
livering water to the boil 
er at 210° Fahrenheit. 
400,000 Horse power 

sold. Prices Low. 
Satisfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Streete NEW HAVEN, CONN. 








COMBINATION CENTER DRILLS chssPenything cise 


forthe purpose Size of shank 3-10 in. Size of drills 1-8 ia. 
and 3 32in., or both ends alike, either 1-4 in or 3-32 in. Sent 
pm ostpaid to any address in or Canada on receipt of price. 
$1 5v per Doz. JOHNT. SLOCOMB & Co., P. 0. Box 1339, Providence, R. I 





JOSEPH DIXON CRUCIBLECO. 
Jersey City, N. Jd. 





Pencils, Graphite Car Grease, Graphite Perfect Lubri- 
cator, Belt Dressing. Crucibles, Plumbago Facing, 
Smoke-Stack Paint. etc. 

Send for Illustrated Catalogue containing more information 
concerning Graphite and its uses than is in print elsewhere 
in any language. 














Westeott Chu a, Forme dia Sean 


anufacturers o 


ag Tui Couaeida, dT. D0.A, 


kinds of 


LATH Easy DRILL 








— 


Send fn stoned age L - 


Dp 


Under Westcott’s Patent. 
Capacity I Little @ Giant Improved, 
No. co-_| Seer 
inch. | Oto inch, 
3 |} Oto 
2 Ka | Oto bg 


_ Holding Drills. | 


| Otol = 

Oto 1in.,ex. strong. 
0to 1% inch. 
Oto 2 ~ 





! 





BOILER HEAD FLANGUNG MAGEINE 





Rapid Work. Perfect Heads, with or without Dies, 
No Hole In Fs mong Construction Simple. 
Price Reasonable. 





L* HORTON LATHE GHUCK™ 


More than 300 Sizes and Styles. 


Comprising 


\ Universal Chucks, 
Independent 
Chucks, 
Combination Chucks, 


al Of Every Description. 
Send for 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U.S. A. 


=— oy 


CHAS. CHURCHILL & GO., Ltd., 










JACOB CLARE, Mfr., niin 


21 Cross Street, Finsbury, London, Eng. 





before illustrated. Sent free. Address 


JUST ISSUED 


A NEW CATALOGUE OF 


LATHE An) DRILL CHUCKS, 


Containing full description and price of over 20 different lines of chucks. 


THE CUSHMAN 


No. 12. 


Also special chucks never 


CHUCK CoO., 


HARTFORD, CONN. 





deus CHUCKS 
ah etic 


Send for or Somat. and Dis- 


THE HOGGSON & PETTIS “MFG. COo., 
Est. 1849. NEW HAVEN, CT. 


SWEETLANO 








“Baallenge” Universal Grinding Machine 


For EXTERNAL 


Cylindrical - 


Grinding, 
Straight or taper; 
grinding Tools 
Cutters, Ream- 

ers, &¢. 


EMERY Grinding 
Machinery for 
all purposes 

a Specialty. 










we Appleton Mfg. Co. 
80th & Thompson Sts., 
Philadelphia, Pa. 





GRINDING 





MACHINERY pew, 
PRICES ON 7 = 
APPLICATION. E 


THE HORNER 

MACHINE CO., 

HOLYOKE, 
MASS. 





FOR 


xs PATTERN 
FS MAKERS. 
@ ROYLE MACHINE 
WORKS, 


PATERSON, N. J. 


and INTERNAL 


INDEPENDENT CHUCKS. 


(See Am. Macurnist, Nov. 5, 1887.) 


Before buying Chucks of this class, 2 us for 
pi articulars of our latest improvements. Different 
rom other makes, and we claim several points of 
superiority which we submit to the judgment of 
mechanics. 


THE D. E. WHITON MACHINE CO. 


No. 5 OAK ST., NEW LONDON, CONN. 
8. A. SMITH, 23 S Canal St., Chicago, Western Act, 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 


Has the Holding Pow- 
er of Taper Socket, to- 
gether with all the ad- 
vantages of the com- 
— mon Friction Chuck. 
Write for Illustrated 
Price List and Discounts 
to 


THE i CHUCK CO., 
Clayville, N. Y., U. S. A. 


PURE 
ALUMINUM, 


The Pittsburgh Reduction Co. 


95 FIFTH AVENUE, 
PITTSBURGH, PA., 


Offer Aluminum, guaranteed to be equal in 
party to the best in the market, at the 
owest rates obtainable. Prices given on 
application. Aluminum sheet, wire and 
castings at best rates. 

ALUMINUM POLISH, very efficacious 
and non-poisonous, suitable for household 
use as well as for manufacturing purposes, 

ALUMINUM SOLDER. 

Correspondence solicited. 

















American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 





Flat Bar Gauge. 
JAS, A. TAYLOR & CO. 





Crescent Gauge. 








are 





Tndepe ade nt 
Clay Jack. 


204, 206, 208 & 21 


HYDRAULIC MACHINERY. 


PRESSES, PUMPS, PUNCHES, 
Jacks, Valves, Fittings, Packings, 
ACCUMULATORS. 





Pulling Jack. 


WATSON & STILLMAN, Manufacturers, 


0 E. 43d STREET, NEW YORK. 
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AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


BRAINARD MILLING MACHINES, 


DESIGNS are made to cover perfect rnechanical propor- 


tions. 











- t ° 
WORKMANSHIP is of the very highest grade possible. ree 
SIZES nearly fifty in all, giving machines specially No. 80 Nassau STREET, New York. 
adapted to every variety of work. A. R. KING M’F’G COMIPANY, 
% 
PRICES will be found, on examination, very low when ERIE, 1 1th and 1 2th Streets, JERSEY CITY, N. J. 


intrinsic va'ue is considered. HEAVY CG A S Es j ae C Ss IRON 
= LIGHT BRASS. 


PACKER RATCHETS, TUBE CUTTERS, ETC. 


Brainard Milling Machine Co. | ¢eneRat MACHINE WORK. cic. CORRESPONDENCE INVITED. 


GAS BLAST FURNACES, 


Send for Catalogue. Estimates made for any mechanical opera- 
tion requiring high, even and controllable temper- 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 





156 OLIVER ST., BOSTON, MASS. 





AMERICAN MACHINERY IN ENGLAND. 


We have been introducing AMERICAN MACHINE TOOLS for 2 years, and supply Govern- 
ment and all Leading Engineering Firms. Largest stock of AMERICAN TOOLS in Great Britain 


on show in our London and Birmingham Warehouses. — 30 inch, 42 inch ak 60 inch "Pulley 1 Lathes 





CORRESPONDENCE WITH MANUFACTURERS AND USERS SOLICITED. weak ee ee — weg teley w | ig 0 PATENTED. ' 
CHARLES CHURCHILL & CO., Limited. “a With New and Valuable Features. 
Branch Warehouse, BIRMINGHAM. 21 CROSS ST., FINSBURY, LONDON, ENGLAND Manufactured by MADE ONLY BY THE 





The Henley Machine Tool Works, 
»C.H.BAUSH & SONS, RIGHMOND, IND. 


HOLYOKE, MASS. Duplicate Circular mailed on application. 
Manufacturers of The CHAPPELL CRIP PIPE WRENCH 





BRADFORD MILL Co: 


8th & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application. 






















leeig 


e SUSPENDED 









85 Hartford St., Boston, Mass. 











BOSTON GEAR WORKS, 


HEADQUARTERS FOR GEARS. 
Book on Gears, ~ - $1.50. 











DRAWINGS, FINE MACHINERY AND TOOLS 


TO ORDER. 


TET EA AN" DRILL PRESSES FOR LIGHT WORK. 


HOT ce C008 Brass, Oop- Send for Particulars. 


Doe cee ae or fin- MILLIKEN & D’AMOUR, 


iM 


LATHES; 


NOVEL DESIGN, 
GISHOLT MACHINE Co. 
Madison, Wis., U.S.A. 








ished Iron and Steel. 
Samples Free. Try it. 


W W. CALLERY 4CO., 
86th & BUTLER STREET, 
PITTSBURGH, PA. 


IMPROVED IRON PLANERS. <—4 


Tr LODGE & DAVIS) 


24 Inch, 26 Inch, 32 Inch and 36 Inch Wide. ¥ “MACHINE TOOL CO | > I ime N BOSTON OFFICE, 


CINC VERE 


DESIGNED FOR EXTRA HEAVY DUTY. | a ae 28 & 25 Purchase St. 























SAN FRANCISCO OFFICE, 
21 & 23 Fremont St. 








ENGINE LATHES IRON PLANERS RADIAL DRILLS, > 
TURRET LATHES, IRON SHAPERS, DRILL PRESSES, ~~ 
PULLEY LATHES, MILLING MACHINES, BOILER MAKERS’ DRILLS, 


CHUCKING LATHES, | SCREW MACHINES, POST DRILLS. 19 N. Seventh St. 


THE LODGE & DAVIS MACHIIE T00L C0. 


WORKS: CINCINNATI, OHIO. 


NEW YORE HOUSE, CHICAGO HOUSE, ST. LOUIS HOUSE, PITTSBURGH HOUSE, 


64 Cortlandt St. 68 & 70S. Canal St. 823. 2d St, Market & Water Sts. 








Sole Agent for Great 
Britain, 
ALFRED HERBERT, 

Coventry, England. 


— SS 











S . 
~ See Advertisement on page 20. 


ae 





_—, 
POW 





A 
a : : f ing. Perfect Grip, Instant Rel Easil Ee PLATES. 
J Self Ad ust ng. Perfect nstan elease, y 
<a Radial Drills Repaired. For further lesion address the mfr, aoa yd tlh yg ny = Very 
A. H. ANTHONY, JEWETT CITY, CONN. small or large. Send for Catalogue. 
From the 
= smallest to 


151 and 153 Cedar Street, NEW YORK CITY. 
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Brora estates 
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Risin neh Gch 
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MORSE TWIST DRILL AND MACHINE COMPANY, =p. SAUNDERS? SONS 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, MANUFACTURERS OF THE ORIGINAL 


TRADE 3 X. se MARK, 


FIFE CUTTING & THREADING MACHINE. 



















Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


Lathes, 
Planers, 
5 ™ Drills, 

A Worcester, Mase Mi. \ | mimi ogi. Slotters, 
oY oe Etc. 

NEW HAVEN MANUFAC’G CO., 


S*gqg [vut) * 10 SLL 
BQ) SUITIIA) WARS) ol] 





Beware of Imitations. 


‘INIKOVA ONITTIN @ 


None genuine without our 4 









i = = Trade-Mark and Name c 
ad Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
E pe === SS ——= = and Threading Machines for Pipe Mill usea ialt 
ENGINE L ATHES : ioe New Haven, Conn. “SEND FOR CIRCULAR. again 
rom 10 to 30 inches swing. 
GI} and Lathes, Foot Lathes and Milling Machines. _ = FOR 21 Atherton St., YONKERS, N, Y. 





Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


With latest nee ments, Lever, | 











FooT POWER LATHES JUST OUT 


For Electrical OUR SECOND EDITION OF 
and Experi- 


mental work. |** RAPID LATHE WORK 


For Gunsmiths 


oe) Tool Makers. For General BY A NEW METHOD.” 


te” IMMEDIATE DELIVERY. 
20° and 26” Coared | ONAPERO. 


JNO. STEPTOE & CO., Cincinnati, Ohio. 





Combination or heel Keed, ad- 
dress 


Sibley & Ware, 
























































eat hele Meee SOUTH BEND - inpiana. | PTiCp $3 BARKER'S 
. E 
High grade he aaaaiie ath superior in SEND FOR IT. MAILED FREE. j NO GAUGES. : CENTER CRINDING 
ronstruction. The best foot power lathes made, ary Patent Cut- ‘22 : 
subarea SSeS frame oy paren Mea ting-off and] , st MACHINE. 
W. F. & JNO. BARNES CO. — Centering ncINCINNATICOT” 
1995 Ruby Street, ROCKFORD, ILL. SPRINGFIELD, VT., U.S.A. Machine.” SEND FOR 
+4 CIRCULAR. 
Sizes, 2’’, 3’’, 4’’, 6’, 6”’. 
SHARP gl -GoO0D WORK. GAGE mACHne WORKS, donee eas 
Y emir ee & oe i “sal C it sntACHINE 9. O KEYS OR KEYSEATS 
. a MANUFACTURERS dbury, Mass. 
-_ oo 2 : ce.traud iit | MIGHOLSON'S COMPRESSION 
o a = =) . = England, Ss a 
r Z ’ Beam Grinder = = a . M " r | N E W. H, NICHOLSON & CO., - WILKES-BARRE, PA, 
85 TWF will grind all kinds of i i Va BOYNTON & PLUMMER, 
Bes lw up tos” diam without FOX & TURRET | 10 0 [ 5, WORCESTER, MASS. 
wO4 wee = special at- 7 LATHES Ne : rare of 
3 = {eran aa 1 | ASPECIALTY. = ee Shaping Machines, 
= Se he Drilling Machines, 
sia’ rite for Catal . 
z eee NOTICE. Bolt Cutting | Machines. 
THE With more than twenty years’ experience boa gg ey a feos, 





with Milling Machines and their equipment; 


Cincinnati Milling shop expenses reduced to a minimum; mod 


























rat: ern methods of producing machined parts, 3 
‘ » personal supervisi ails by |] Sp 
Vachire (,, and the person il supervision of details b; 4a 
the proprietors, we are enabled to produce 323 
ZCINCINNATI, O. | first-class work, and to sell as low as is con- Bis ~ Pe, WORCESTER. 
sistent with quality. We invite comparison. Ey : 
W.C. YOUNG & CO.. “gress. M2s* ~ ee PRENTICE BROS., 
> vy Mantcoresot “1 KEMPSMITH MACHINE TOOL Co. |2¢2 Lames tarot Mls 
Engine Lathes, Hand Lathes, A GOS RON A BES eS eS 
FOOT POWER LATHES, SLIDE RESTS, ETC. apiesat ite ‘ ol 45 rlety of Drills manufac 
in the world. 
& ‘Worcester, Mass. 





“IS Maples 9 


IRON PLANERS. 













Extra Heavy. Latest Design. All Modern Improvements, P ?. BLAIsDELL ACO, [gs ne 
LW. POND MACHINE CO., WORCESTER, MASS.) gage Mstaes) dk dM [cient 


Cc etal et Strated 


WORCESTER, MASS. 


W.D. Fopp NEW TOOLS AND FINE EQUIPMENT, 


Hono, S&C0) NO MAKESHIFTS, AMPLE ROOM,y). — 
“s JOB OR CONTRACT WORK. ‘on0K 


MILLING, GRINDING, GEAR CUTTING. 13” 


" IN MAKING AND ENSE 
USING STEAM 
eee 


Is the title of another book, of which we 
have bought up the edition. Publishers’ 
price, $1. Ours, 25 cents, postpaid, bound 
in leatherette. Written by W H. Bailey, 
M. E. 











4, 5 and 6 Ft, SWING. 


H.B, BROWN & CO, 


EAST HAMPTON, CT. 





H. BICKFORD. 


Mason Regulator Co., 
LAKE VILLACE, N. H 


BOSTON, MASS, 





oe AND TURNING MILLS, 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, — for transmission of 
power. Improved elf-A a a of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE 


BEMENT, MILES & C0.,. 


PHILADELPHIA, PA.,, 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


RAILROAD SHOP 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 








THE LOMG & ALLSTATTER G0, 


HAMILTON, OHIO. 


Double, Single, Angle-Bar, Gang, Horizontal, Twin, Boiler, 
Spacing, Gate, Multiple Belt and Steam-Driven 


PUNCHES & SHEARS, 





*ONSO[BIBD MON I0OJ PUVS 
“QINWVH OINOISNS YIMOd 


"S43ZIS OO& HYRSAO 





Bar Iron Shear 








THD OPEN i ia PLANER. 


DETRIGK & HARVEY MACHINE 6O., 








Manufacturers, 





BALTIMORE, MD. 
Mg oll 


ACME CO. 
ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLT CUTTERS. 


Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM, CINCINNATI CENTENNIAL. 






PAT. DEC. 5, 1882 
PAT. DEC. 4, 1888, 
PAT. AUG, 25, 1885. 








sme PRESSURE BLOWERS, Tan BLOWERS 


LEN en ee CRANK FEROWERS ’ 
PORTABLE FORGES. 
RE BENDERS & SHRINKERS. 












THE HILLES & JONES CO. 


WILMINGTON, DEL. 


— MANUFACTURERS OF— 


MACHINE TOOLS 


For Boiler Makers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc. 


Cut shows our VERTICAL MILLING MACHINE, 
for General Machine Shop and Locomotive Work. 


& GORDON, “°RcESTER: DROP 


iw FORGINGS 


EXHAUST STEAM HEATINC. 


By the WILLIAMES VACUUM SYSTEM, without back pressure upon the 
Engine guaranteed. 

Patent No. 256,089, dated April 4, 1882, sustained in two suits in the United States Circuit Court. 

The System has been adopted by over 300 of the largest buildings, including Mills, Churches and 

Office Buildings, Schools, Asylums, Theatres, Hotels and Electric Light Companies, in this country. 


ADVANTAGES CGUARANTEED. 

Removal of all back lg yo thereby increasing power of engine and 
saving of over 25 percent. in fuel, compared with the back pressure system 
of forcing the steam through the heating pipes. The prominent feature con- 
sistsina given quantity of exhaust steam being circulated and uniformly 
distributed through double the amount of heating pipes that could be 
accomplished my A. e@ same quantity of exhaust steam when forced into the 
heating system y —s- Send for descriptive catalogue with convincing 
proofs and refere 

WARREN WEBSTER "& CO., Main Office and Works, 491 N. 3d St., Philadelphia, 

mtees, Owners and Manufacturers o 
‘‘ WEBSTER ”’ VAOUUM EXEAUST STEAM ECONOMIZER FEED “WATER AND PUBIFIER. 
Send for Lllustrated Catalogue. 























Sten CIN AN 


SUSPENSION! post DRitis Ls 





OR BOILER MAKERS. 


UNIVERSAL RADIAL art CINCINNATI,O.U.S.As 
EUREKA TEMPERED GOPPER CO. 


NORTH EAST, PA. 


MANUFACTURERS OF 


WILSON’S EUREKA BABBITT. 


THE weer aur aye ue ig eTAL EVER 
oneaiien tn hd in Every Case. 








Ross Anti- FRICTION Batt Bearine Coutar. 


A new Patent Application of 
Ball Bearing, patented Dec. 
1890, to Drill Presses, ated 
all end thrust of Horizontal 
shafts in Machinery. 95 per 
cent. of the friction overcome 
\ \ by this device. Full satisfac- 

tion guaranteed. 


SOsIAn ROSS, 
1443 to 
1459 


PD) Niagara TTT TTT 
=| Street, i Jcorrmateicton® syaacuseNY 3 
W Buffalo, tbh 


ven MACHINISTS’ SCALES, 











ina 






















SPECIAL MILLING CUTTERS, REAMERS, DIES, TAPS, 


GEARS TO ORDER. 


GEAR CUTTING TO ORDE R up to 60 inch Diameter. 


Adjustable Bladed Reamers. 
R. D. NUTTALL COMPANY, 


=| Designers aa Mawetactuners of Spe 
. cial Machinery and Tools. 


THE NATIONAL MACHINERY CO. 


TIFFIN, OHIO. 
CATALOGUE SENT ON APPLICATION. 








Manufacturers of 
12 Sizes of National Bolt Cutters. 
6 Sizes and Styles of Rapid Bolt Cutters. 
5 Sizes and Styles of Bolt Pointers. 
15 Sizes and Styles of Bolt Headers. 
12 Sizes and Styles of Nut Machines. 
14 Sizes and Styles of Tappers. 

83 Sizes and Styles of W A r Machines. 
3 Sizes and Styles of Spike Machines. 

2 Sizes of Car Link Machines. 

8 Sizes of Car Pin Machines 
















7 Sizes and Styles of Wire ! Nail Machines. 
5 Sizes and Styles of Benders. 
Complete Outfits for Bolt Shops. 


THE INDISPENSABLE LATHE DOG. 


DROP FORGED FROM 
BAR STEEL. 


One Set of 3 does the work of 12 common dogs. 
No. 1, 44” to 134"; No. 2, 4” to 244”; No. 8,1” to 844”’. 
87.50 Per Set. 

These DOGS can be attached after the work is cen- 

tered in the Lathe. 


PALMER, CUNNINGHAM & CO., L’d, 


607 Market St., PHILADELPHIA, PA 














PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


b0x’S DOUBLE SCREW HOIST, 


600 Ibs. to 20 Tons Capactty 
carried in Stock 


Full line of iaies usu- 
ally in course of erection, 


> Hydraulic Machin- 
ery a Specialty. 
TINIUS OLSEN & CO., 


MFRS., 
12th & Buttonwood Sts., 
PHILADELPHIA, PA. 















from the small single 
‘ track and trolley, to 
8 oore hite Co ton veling and Jib 
" Cranes. 
Radial Drills for Machine 


16th St. & Lehigh Ave., 
PHILADELPHIA, PA. 


MFRS. OF 
The ‘‘ Moore & White ’’ 


) Shop use. 
Special Redials for 
Bridge Builders, 


Photosand Cuts on 


ar ALFRED BOX & C0, 
Cut-Off Couplings. Front, Poplar & Canal Ss, 


Send for Circulars. 





Philadelphia, Pa. 


oD RY STEAM. 


NGINE . 
Simpson's Centrifugal 


Steam Separator. 


for Supplying Clean and Dry Steam 

H ngines, Dry Houses, etc. 

Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centritu 
gal force against the outer walls, 
while the dry steam goes through 
the small holes to center of pipe. 
Steam can enter at A or B, as con 
venience may require ; also used in 
conveying steam long distances. for 
Steam Hammers, Dry Houses, Wa- 
ter Gas Generators, and for aj] pur- 
poses where Dry Steam is necessary. 
KEYSTONE ENCINE AND MACHINE WORKS, 

Fifth and Buttonwood Streets, Philadelphia, @ 
Or. A.T ARTHUB, Selling Agent, 18 Cortlandt 8t., N. Y. 





Straight Line Centrifugal Separator 


AND GREASE EXTRACTOR, 






Exther Horizental or Vertical. 

Secures absolutely Dry Steam, 
and extracts all grease, ete., 
‘some the exhaust steam. 

A large number in use in Man- 
ufactories, Mines, Steamshi 
etc. Send for circular conan 
ing experience of users. 

JOS. DE RYCKE, Sole Man’fr, 

145 B’way, New York. 
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‘@ BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND. HIGH 
‘SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 
HIGH-PRESSURE BOILERS. 
Complete Steam Power Plants of Highest Attain- 
able Efficiency. 
Address BUCKEYE ENGINE CO., Salem, 0. 


if Or Re. ie Teleehe: Buildi New York City 
» SAL AGENCY, No. elephone Bu ng, New Yor ° 
| Se RT RTING. Joha Hancock ae Boston, Mass. N. W. ROBINSON, 97 Washington St., Chicago, Til. 
ROBINSON & CARY COMPANY, St. Paul, Minn. A. L. FISH, No. 61 First St., San Francisco, Cal. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. . 
Bele er and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland. and Virginia. 













pe a 
_. OF IMPROVED. _ 
CORLISS STEAM ENGINES 
IN Tico 


[emecere Prants 











Contracts 
TAKEN FOR 











Eclipse Corliss Engine. 





BUCKET» GRAVITATING vi STEAM 


ALSO MANUFACTURERS OF 


'y) , BOILER PURIFIERS. 
"RENEWABLE SEAT VALVES.. | 


“PUMP GOVERNORS. 


“STEAM PUMPS," 
“DUPLEX WATER FILTERS... 


ALBANY STEAM TRAP CO. ALBANY. N.Y. 
GAS #GASOLINE ENGINES 


STATIONARY and PORTABLE. Ail Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


Expense one cent an 
Ahour per horse power 
and requires but little 
attention torun them. 
Every Engine 
Gaaranteed. Full 
articulars free by mail 
Mention this paper. 


VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 


Alou Drill Chuck 


Sold at all Machinists’ 
Supply Stores. 


T. R. ALMOND, 
88 & 85 Washington St. 
Brook yn, N. Y. 


SEND 


FoR 
C }RCOULARS. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


wise and “gg Sts., PHILADELPHIA. 


Branch Offi New York perney 
151 monroe at. CHICAGO, 18 Vesey St., 















Over 36,000 Engines in Use 





Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 


PHOENIX IRON WORKS CO. 


MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 
Chicago, 418 CHAMBER OF COMMERCE. 


Sole Manufacturers of the 


“Dick & Church” Automatic Cut-of Engine, 


Single, Tandem Compound, and Triple Expansion. 











S Horisontal Tubular and Manning Vertical Boilers. 
GENERAL®® EXPERIMENTAL 





Belt Power Air Pump and 
Condenser. 


The LONOVER MFG. . 0, 


MACHINE WORK. pest FAcILiTIES IN CHICAGO 
NATIONAL MACHINE WORKS, 35 S° CANAL ST CHICAGO ILL 





NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING: 


AND 


REFRIGERATING & 
MACHINERY. | 


Send for Special Circular. 








~ FAK GOMPINY, “Au. 


WAYNESBORO, PA. 


nad A GENUINE “CORLISS 


32°? 








SOUTHWARK 
FOUNDRY AND 
MACHINE CO. 


PHILADELPHIA, PA, 


SOLE MAKERS OF 
THE PORTER-ALLEN 
AUTOMATIC ENGINE 

SIMPLE, COMPOUND 
OR TRIPLE EXPANSION 

ALSO BUILDERS OF 


BLOWING ENGINES 
REVERSING ENGINES 
CENTRIFUGAL Pumps 
BoILERS, TANKS, ETC. 









OF J. & J. B. MILHOLLAND, 


WIRE ROPE 


HOISTING & HAULAGE PLANTS 


FOR COAL MINES, &c., A SPECIALTY. 


OVER 100 NOW RUNNING SUCCESSFULLY, 


Gum-lined Sheaves, Coal Crushers, Nar- 
row Gauge Locomotives. 


240 Fifth Avenue, PITTSBURCH, pa. 





CH 






ANDLER & anaENG co’s 


SELF- CONTAINED E AM ENGINES 


Are tested under 
full load be- 

12 to 80 H. P.in Stock 
ALSO SUITABLE 


fore ship- 
BOILERS 


ment. 
yf on hand for imme- 
‘ an ae delivery. 
Circulars ad 


CHANDLER & TAYLOR CO. “INDIANAPOLIS, IND 








ONSULTING a 
MECHANIGAL ENGINEERS 
95 LIBERTY STREKT, 
NEW YORK. 

No Air Locks. 15 to 50 percent. 
fuel saved or equal amount of 


SECON D-HAND MACHINERY. 
Planer, 54 in. wide, 24% ft. long, 2 heads, Betts Machine Co. 
Planer, 72 in. wide, 124 ft. long, 2 heads, L. W. Pond Mech Co. 
Planer, planes 36 inc h wide, 10 ft. long, 
Planer, planes 30 inch wide, 8 ft. long, 
Planer, planes 30 inch wide, 8 ft. long, 
Planer, planes 30 inch wide, 5 ft. long, 
Planer, planes 24 inch wide, 6 ft. long, 


power gained. ane with same 
economy as engin 


Adapted to all Kinds of En- 


E. Harrington & Son. 
Cove Machine Co. 
Harris, 








gines. Send for Circular. Planer, planes 24 inch wide, 5 ft. lon L. W. Pond. 

1 Planer, 24 1n. wide by : ft. long, L. W. Pond Mch, Co. new, 

1Planer,%in. do  65ft. do do do 

7 ND AND MACHINERY. 1Planer,2%in. do 6ft. do co do 
1Planer,28in. do  6ft. do do do 

1 Planer, 28 in. ee B ee do do do 

1 Pianer, 32 in. do do do 


One Sellers Driving Whee! Lathe. 78 in. aus. 
One Gleason Pianer, 42 in.x42 in.x12 ft., 2 heads. 
One Brown & Sharpe, No. 3 Universal Milling Machine. 
One Brainard Standard No. 3 Milling Machine, 


Gap Engine Lathe: 8 Pat —_ over shears, 56 inch swing in 


gap English Make. 
Engine Voto. 54 inch swing, 21 ft. bed, Putnam Machine Co. 


Engine Lathe, 24 inch swing, 20 ft. bed, San cares tool 


shaftin W. Pond. 
HILL CLARKE & co Engine Lathe, 18 inch swing, 6 ft. yee, _ Lathe & Co. 
2 a9 Engine Lathe, 16 inch swing, 8 ft. bed, Wheeler. 


Engine Lathe, 15 inch swing, 8 ft. bed, 

4 Engine Lathes, 20 ae ry ng, 8 ft. bed, 

2 Engine L: athes, 28 in.x! 2 ft., 

1 Engine Lathe, 28 in.x16 ft., 

3 a ine Lathe, 32 in.x18 ft., do 
gine Lathe, 24 in.x10 ft. , Taper Attachment, Lodge & Davis. 

t En ngine Lathe, 84 in swing, 16 ft. bed. 

1 Engine Lathe, 72in. swing, 17 ft. bed. 

1 Engine, Upright, 6 in.x7 in., N. Y. Safety Steam Power Co. 

1 Engine, Upright, 8 in.x9 in., McIntosh & Seymour. 

1En ne. Bovtsonta! 6 in.x10 in. Rice Automatic. 

110 ne, Westin moune. 

1 Uorlies f~ ne, 14 in.x30 

Pak in, Swing by 20 ft. bed Lathe. 

Sh ing Machine, 9 inch stroke, 

Onell 16 inch Pillar Shaper. 

Upright Drill, 30 in. swing, B. G. & S. F., 

Vprigh t Drill, 28 inch swing, 

Bolt Cutting Machine, 11-4 inch, 

Bolt Cutting Machine, 11-4 inch; 

Slotting Machine, 9 inch stroke,’ 

30 inch Boring Mill. 

Horizontal OB ae Machine. 

Large Index Milling macciee. 

Two Double Stay Bolt Cut 

One 28 inch Upright Drill, Bt G. &8. | - E. Snyder, new. 

One 36 inch . Snyder, new. 

One Nesiscutel Engine, 10 inch Cylinder, 18 inch stroke. 

One 15 Horse-Power Upright Boiler. 


GEORGE PLACE, 


Porter. 
Amen Mfg. Co. 
new. 

do 


156 OLIVER ST., BOSTON, MASS, 





LHE 


LACKAWANNA 
GREASE CUP 


Has a wide reputation as the 
CLEANEST, MOST EFFECT- 
IVE, and MOST ECONOM- 
ICAL device on the market 
for the lubrication of machinery 
bearings. 


Liberal Discount to the Trade. 


MANUFACTURED BY— 


Lackawanna Lubricating Co,, 


SCRANTON, PA. 


TURTACHINES 


BRIDGEPORT 
oOL pee 
MACHINE on -$ on sere ox 


New Haven Mfg. Co. 
Hawes Machine Co. 
Putnam Machine Co. 
Wm. Sellers & Co. 


New Haven Mfg. Co. 


Bement. 








120 Broadway, New York. 








Schlencke. 


64 NHARLES MURRAY='= _ 
S/ ENGRAVER on woop\ yr 
‘8S ANN ST.2= NEWYORK: 


THE TWISS WaPRevED AUTOMATIC ENGINE 
With LIBERATING Valve Gear, 
Manufactured by 
NELSON W. TWISS, 25 Whitney 
Ave., NEW HAVEN, CONN. 
Send for price before pur- 
chasing elsewhere. 























Send for Catalogue. 


Stationary and Marine. 


SHIPMAN ENCINE CO., 


weno SKILLED ENGINEER 23 


THE SHIPMAN AUTOMATIC STEAM ENQINE, 


PETROLEUM, KEROSENE OR NATURAL GAS FUEL. 


1, 2, 4, 6 and 8 horse-power. 
Automatic in Fuel and Water Supply. 


242 Summer St., Boston, Mass. 





SPECIAL LIST. 


New and Second-hand 


MACHINERY 


(IN STOCK.) 


Pond, Latest Pattern. 
Pond, 

New Haven, 

42 in.x14 ft., Gleason, 


24 in.x7 ft., 
26 in.26 ft., 
- 36 in. x12 ft., 


“ 


Planer, Good as new 
sad Good order 

“ “ 

wes “ 

® ‘ 

, Betts, Good 
_. Good 
Fair, cheap 


“ 


76 in. widened from 54X/4x25 
Boiler Plate wine ar, 14 ft., modern =A 
Engine L athe, 2 in.x18 ft., Old Style, 


60 in.x20 ft., 
. 33 in.x15 ft., Heav Good order 
. 32 in. x18 ft., » New lie »AVY P attern, 

: re 28 in. x16 ft., 

. ” 25 in. x12 ft. * New Haven, Fair, cheap 
we . 24 in.x14 ft., Old Style, Good, cheap 
“ . 20 in. x10 ft., Gleason, Good order 
” a 20 in. x8-10-12 ft., Ne 2W Standard Fr attern. 
sas ‘ 16 in. x#-8 ft., 

f 16 in.x6 ft., Ames. Special feature, Good 


13 in. x6 ft., Ames Mtg, Co., 
9 in. Stroke, Hewes & Phillips, 
in. Traveling head 
15 in, Hendey, 
bas lb and 24in. New Improve d Patterns, 
Drill, 20 in., Pratt & Whitney Good order 
"24 28 and 82 in., P saws Al Bros. 
Radial 3 and a ft. arms. 
Boring and Turning Mill, 38 in. 
Hor. Boring Mill, 40 in., Nic sholson, 
Universal Milling Mac hine, Improved Style. 
Milling Machine No. 8, Brainard, 
Screw Machines Nos, 1-5, Brown & Sharpe, 
Profiling Machine, Re. gular Pattern, 
Brass Lathes, ‘Turret and Square Arbors, 


Low prices 
Good order 
Good order 
Good order 


Shaper, 


New Pattern 
New Pattern 
Good as new 


Good order 
100d 
Good order 


New 
Bending Rolls, 8 and 10 ft., New Pattern 
Morgan Steam Hammer, 800 Ibs. Good order 
Miles Double Frame Steam Hammer, 2,000 Ibs. 


Send for Complete List. 


J. J. McCABE, 
68 Cortlandt Street, 


SUCCESSOR TO 


E. P, BULLARD’S 





N. Y.Mach’y Warerooms. NEW YORK. 


Freight 
Elevators, 


Steam and hydraulic, com- 
pletely equipped; or 

iron work only. 

LanE & Bop.ey Co., 


CINCINNATI, 


The Improved Ball Engine 


THE 


Oo, 








AS BUILT BY 


THE BALL & WOOD CO. 
Office, 15 Cortlandt St., New York, 


Is superior in DESIGN, FINISH and WORKMANSHIP, In 
REGULATION and ECONOMY it has no equal, Built with new 
tools, from new patterns and after long experience, it shoni¢ 





and DOEs mark the latest step in steam engineering. 





















AMERICAN 


MACHINIST 


[DEecemBER 31, 1891 








BROWN & SHARPE MF, D,?™=== 


HORIZONTAL CHUCKING MACHINE. 


Patented October 15, 1889. Other Patents Pending. 

, The head is back-geared and has a patented 
clutch for changing from belt to back gears 
without stopping the spindle. The gears are 
underneath the spindle cone and entirely en- 
closed. The spindle and boxes aresteel. The 
end thrust is taken by the rear box. 

The turret is fed automatically or by hand, 
and, as each of the four speeds given b the 
feed cones may be varied by shifting rahe ven 
without changing the belt, the tools may be 
fed fast or slow for each belt of the cones, giv- 
ing eight speeds in all. The turret is 914” 
diameter, and has seven holes 134” in diameter. 
Movement of the tutret head slide, 954’. 
Swing over bed, 15’. Length of bed, 66’. 
Depth that can be drilled, 6’. 
1,800 Ibs. 


Ss. A. SMITH, 


Western Representative, 


23 So. Canal St., 


Weight about 


CHICAGO, ILL, 





COPYRIGHT 1883 BY 
THE GORDON & MAXWELL CO 


Te BORDON N STEAM PUMP C0, 


HAMIL/TON, OHIO. 





BRANCH HOUSES: 
NEW YORK, 98 Liberty Street. 
PHILADELPHIA, 705 Arch Street, 
PITTSBURGH, Lewis Block. 
CHICAGO, Pheuix Building. 





THE YALE & TOWNE MFGCO, 
STAMFORD GONN 
NEW YORK CHICAO. PHILA BOSTON #= 


The Original Unvuleanized Packing 
f ALLED THE STANDARD reser” cai 


Accept no packing as JENKINS PACKING unless 
stamped with our ** Trade Mark.” 


OHN STR 


EET, N. Y. 
(103 MILK STREKT, BOSTO 
JENKINS B 0S. 18 NORTH FIFTH 81) PHILA 


31 & 33 N. CANAL ST., CHICAGO. 











yyy ys 


PPT yy ey es 
| WATCH THIS SPACE 


AFTER JANUARY 1, 1892. 


The Lodge & Davis Machine Tool Ct 


SEE ADVERTISEMENT ON PAGE 16. 


BeaeEREERERBRESES 




















WRITE FOR PRICES AND PHOTOS 


COULD & 


N.J.R.R. Ave., Green & Bruen Sts., 


SHAPER 


Gives 50 to 100 per cent. 
MORE strokes per minute THAN 
ANY OTHER MAKE OF SHAPER 
NOW BUILT. 


ge NOTICE THE FIRM WHO WILL COPY THIS FIRST. 


All Sizes well under way 
and can ship promptly. 
Sut represents 16 in., 20 in., 24 in. stroke. 


“DOUBLE TRIPLE quicK” STROKE. 


(TRADE Mark.) 


EBERHARDT, 


NEWARK, N, J. 








THE PRATT & WHITNEY CO, 


HARTFORD, CONN., U. S. A., 


Invite correspondence from all who have use for Forging and Finishing Machinery, with 
Dies, Fixtures, Milling Cutters and Gauges, for the manufacture, on the American System 
of Interchangeability of Parts, of Fire Arms, Sewing Machines, Bicycles, Typewriters, 
Electrical Apparatus, etc., or for Machines and smal! tools for finishing brass in the forms 
of Gas Fixture Joints and Keys, Locomotive Fittings and Plumbers’ Goods. 


WESTERN BRANCH, 100 West Washington Street, Chicago, IL 


THE BILLINGS AND SPENCER COMPANY. 


HARTFORD,CONN. 
MANUFACTURERS OF BILLINGS’ PATENT 
PURE COPPER GOMMUTATOR BARS 


FOR ELECTRIC MOTORS OR GENERATORS, 
STEEL COMMUTATOR RINGS AND NUTS, 
5 SS a Ol a ) |  e = 1°) 








WARNER & | 
ac, AA EN 5 


CLEVELAND, onI0, = | Haren ane TOOLS AMD SUPPLIES, 


8 M MACEIRIBS TY rs’ 
Machine Tools 


FOR 


lronzBrass 
Work. 


AEM MERE 2 
Send for 
Tiiustrated 
Catalogue. 


, Vertical Mill. 
he ing Machine. 


The Celebrated 
i F. E. REED 
16-inch Swing 


Engine Lathe. ——— 
a _aaaee 


111-113 LIBERTY ST., NEW YORE. 
We carry the largest line of Tools and Supplies in the City. 





S. A. 








GEO. W. FIFIELD, 
ENGINE LaTHES 
FROM 16 to 48 IN. SWING. 

Cuts, Photographs and Prices furnished 
on application. 


Lowell, Mass., U. 





J. M. ALLEN, Presmenrt. 

Wa. B. FRANKLIN, VICE-PRESIDENT. 

F. B. ALLEN, SEeconp VicE-PRESIDENT. 
J. B. niles SECRETARY & TREASURER. 


Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 


or anything in Machinists’ Tools 
or Supplies. 


W. P. DAVIS, 





Grant’s catalogue of ready made iron gears with cut or 
cast teeth. Gear Cutting. 


@erese¢eaOu 


THE LEXINGTON GEAR WORKS, 18 Fletcher St., Lexington, Mass. 

















SPUR CEARED 


Rochester, N. Y. 
AND 


DLANERS <7" 


MANUFACTURED BY 


The G. A. GRAY CoO., 


479 Sycamore St., CINCINNATI, 0. 




















renee 


20” x 6’ Chucking Lathe. 
TO N° C og 











aq" x < 37" > x <8 Planer. 
TURERS 


MacnneiboLs 


Manufacturer 


APS & DIE 





FAC 


CHINES... 


TorRIN 


HENDEY “Nas 


__J.M.CARPENTER = 
PAWTUCKET.R.I. 








